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This book has been a long t ime in coming. The hypotheses that guided
much of the empir ica l research were f ramed in 1974. Da ta col lect ion
started in 1975. B u t the or ig in of the book real ly dates to 1972 when the
In ternat iona l Crops Research Inst i tu te fo r the Semi -A r id Tropics
( I C R I S A T ) was founded in Hyderabad , Ind ia . I C R I S A T was the f i rs t
new center fo rma l l y created in the emerging in ternat ional agr icul tura l
research system. I ts establ ishment reflected the impor tance in popu la t ion
and geographic area of ra in- fed fa rming and the semi-ar id tropics in w o r l d
agr icul ture.
Semi-ar id t ropical regions are of ten characterized by scanty and un-
certain ra in fa l l , on wh ich agr icul tural p roduct ion largely depends, infer-
t i le soils, poor in f rast ructure, extreme pover ty , rap id popu la t ion g row th ,
and h igh risks. Tha t character izat ion of neglect also appl ied to social
science research in the semi-ar id tropics in the early 1970s. Wh i l e Ind ia
was we l l endowed w i t h survey in fo rmat ion and secondary data, much of
i t was aggregative, par t ia l , cross-sectional, and concentrated on n o n - S A T
regions. A consistent household t ime-series data base on a representat ive
cross section of S A T vil lages was lacking. Such benchmark households
and vil lages could be used by scientists at I C R I S A T and cooperat ing
Ind ian and overseas research inst i tut ions to enhance understanding of
development in the Ind ian S A T and to test hypotheses relevant to the
design of technology and policies fo r the improvement of economic we l l -
being.
W i t h those purposes in m i n d , long i tud ina l vi l lage studies were in i t ia ted
in three impor tan t and contrast ing p roduc t ion regions in India 's semi-
ar id tropics in the mid-1970s. Th is book is largely about what we learned
f r o m those studies. In the early 1980s, the approach was extended to two
other regions in India 's S A T and to three regions in West A f r i ca 's S A T .
Because the S A T has not received much a t tent ion in the development
l i te ra ture , we fel t i t was impor tan t to document the microeconomic fea-
tures o f India 's S A T wh ich are common to o ther regions and the more
numerous ones wh ich are unique to i t . We begin at the microscopic level
of indiv iduals and f ie lds, aggregate to socioeconomic groups and vi l lages,
and u l t imate ly move to regional contrasts.
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realize its fu l l po tent ia l nor part ic ipate in the gains f r o m nat iona l eco-
nomic g row th .
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offer our most sincere dhanyavad. 
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We are indebted to our colleagues in the Economics Program of
I C R I S A T w h o helped in i t ia te the vi l lage studies and conducted much o f
the research on wh ich the book is based. W i t h o u t the cont r ibut ions of
R. P. S ingh, Hans Binswanger , and Narpa t Jodha, there w o u l d not have
been a story to te l l . The research o f M. von O p p e n , R. A . E . Mue l l e r ,
R. D. G h o d a k e , and V. S. D o h e r t y also con t r ibu ted to the narra t ive.
M . A s o k a n , C . Kr ishna G o p a l , M . Nayak , S . Valasayya, M d . Nayee-
m u d d i n , A . Pavan K u m a r , E . Jagadeesh, P . Usha R a n i , R . M a h e n d r a n ,
M . Bhat tacharya, S . La l i t ha , A . Rama M u r t h y , and C h . V i j a y K u m a r
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th rough most o f the p e r i o d , and S . Hussain and M. U. Bhaskar Rao
typed the manuscr ip t . Radha Ranganathan, w i t h the assistance of Gaya t r i
Rao and o ther staff, p repared a most comprehensive index.
T h e f ie ld t eam, wh ich was so ably invo lved in the nu t r i t i on and heal th
study, inc luded P . D . B id inger , B . N a g , U . R a n i , M . N a t h , R . G a i k i ,
and M. Ag raha rka r . Col leagues, par t icu lar ly P . Pushpamma f r o m the
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H o m e Science College of A n d h r a Pradesh Agr i cu l tu ra l Univers i ty and
N. Prahlad Rao , S. G. Sr ikant iah, and K. V. Rameshwar Sarma f r o m
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that study.
M a n y peers have also cont r ibuted to the book by under tak ing research
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man service. S. D. Ha l l and J. B. Wi l l s of I n f o rma t i on Services gave
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Village and Household Economies
in India's Semi-arid Tropics
1 I n t r o d u c t i o n
T h e green revo lu t ion in wheat and rice in South As ia has largely bypassed
two very extensive agr icul tura l regions: India 's d ry semi-ar id tropics
( S A T ) and East India 's wet ter up land r ice-growing reg ion. This book
focuses on the dynamics of and prospects fo r agr icu l tura l economic de-
ve lopment in the fo rmer reg ion , where more than 250 m i l l i on ru ra l people
l ive and depend heavi ly on ra in fed agr icul ture fo r the i r sustenance.
Regions such as India 's S A T , w i t h comparat ive ly l im i ted potent ia l fo r
agr icul tura l g row th but w i t h rap id popu la t ion g r o w t h , pose di f f icul t p rob-
lems fo r an agricul tural-based strategy of ru ra l deve lopment . Several such
regions occur in the S A T , inc lud ing large parts of west , east, and southern
A f r i c a , northeast B raz i l , and northeast Tha i l and .
The p rob lem of a bypassed agr icu l tura l region is not of m ino r nat ional
signif icance, as i l lust rated by the Massi f Cent ra l in France, Ok inawa in
Japan, and West V i rg in ia in the U n i t e d States. A l t h o u g h Ind ia has i n -
vested in i r r iga t ion at a histor ical ly unprecedented pace du r ing the last
three decades, 50 to 60 percent of cu l t ivated area w i l l s t i l l be ra in fed by
the year 2000. In spite of the geographic and demographic impor tance
of d ry land agr icu l ture, i r r igated agr icul ture has commanded the l ion's
share of agr icul tura l research resources, and farmers in large canal- i r r i -
gated areas have benef i ted d ispropor t ionate ly f r o m subsidized water ,
fer t i l izer , e lect r ic i ty , f ue l , and credi t . M o r e o v e r , research and experience
in the i r r igated Indo-Ganget ic Plain in N o r t h Ind ia l o o m undu ly large in
cond i t ion ing much of the convent ional w isdom about vi l lage and house-
ho ld economies and der ived impl icat ions fo r deve lopment in Ind ia .
To par t ia l ly redress that balance, we take a ha rd microeconomic look
at what has happened recent ly to households in p redominant ly dry land
agr icul tura l vi l lages in India 's S A T . We start in this chapter by del ineat ing
India 's S A T and the study regions, proceed to the focus o f the book in
the second sect ion, and conclude by ou t l i n ing the organizat ion of the
presentat ion.
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India's S A T a n d t h e S tudy R e g i o n s
Agroc l ima to log ica l l y , the S A T includes those t rop ica l regions o f the w o r l d
where ra in fa l l exceeds po ten t ia l evapora t ion f ou r to six months o f the
year. M e a n annua l ra in fa l l in the S A T ranges f r o m about 400 to 1,200
m m . As def ined in 1975 (at the in i t i a t i on o f the research on wh ich this
b o o k is based) , much of peninsular I nd ia is semi-ar id t rop ica l , and so are
large parts o f the states o f A n d h r a Pradesh, G u j a r a t , H a r y a n a , K a r n a -
t a k a , M a d h y a Pradesh, Maharash t ra , Ra jas than, T a m i l N a d u , and U t t a r
Pradesh ( f igure 1.1). T h e noncoastal regions o f A n d h r a Pradesh, Ka r -
na taka , Maharash t ra , and T a m i l N a d u on the Deccan Plateau and m u c h
of Gu ja ra t and western and cent ra l M a d h y a Pradesh compr ise the heart-
land o f the ra in fed agr icu l tura l bel t in Ind ia 's semi-ar id t ropics.
Ind ia 's S A T is vast and encompasses about f i f teen to twen ty large
regions, each embrac ing several distr icts. Based on c ropp ing , so i l , and
cl imat ic c r i te r ia , three contrast ing d ry land agr icu l tura l regions were se-
lected f o r s tudy: the Telengana reg ion in A n d h r a Pradesh, the B o m b a y
Deccan in Maharash t ra , and the V i d a r b h a reg ion also in Maharasht ra
( f igure 1.1). D is t r ic ts representat ive of those regions inc luded M a h b u b -
nagar in the Telengana reg ion , Sholapur on the B o m b a y Deccan , and
A k o l a in the V i d a r b h a reg ion . Sal ient agr icu l tura l features o f the selected
distr icts are g iven in table 1.1.
To pu t agr icu l tura l g row th in the study distr icts in perspective to what
has been achieved in the i r r iga ted wheat -g rowing bel t o f nor thwest Ind ia
and in Ind ia 's p redominan t l y d ry land semi-ar id t rop ica l states, the distr ict
annual g row th rates of to ta l cereal p roduc t i on f r o m the late 1950s to the
ear ly 1980s are presented in table 1.2. T w o ma jo r observat ions emerge
f r o m table 1.2: (1) g row th in cereal p roduc t i on in the p redominan t l y
d ry land agr icu l tura l S A T states has lagged far beh ind wha t has been
obta ined in the i r r iga ted nor thwest and (2) cereal p roduc t i on per formance
varies considerably f r o m distr ic t to distr ic t w i t h i n the d ry land S A T states,
almost a l l o f wh ich conta in regions o f h i g h , m e d i u m , and l ow p roduc t ion
po ten t ia l .
T h e study distr icts span m u c h of the range of the diverse recent g row th
experience i n cereal p roduc t ion w i t h i n Ind ia 's d ry land S A T . In the ra in -
fal l -assured but l i t t le i r r iga ted A k o l a reg ion , g row th (at 3.5 percent) in
cereal ou tpu t has easily ou ts t r ipped popu la t i on g r o w t h ; in the more heav-
i ly i r r iga ted bu t d rought -p rone Mahbubnagar reg ion , g row th in cereal
p roduc t i on (1.5 percent ) has jus t kep t pace w i t h popu la t i on g r o w t h ; and
in ra infa l l -unassured Sholapur d is t r ic t , cereal p roduc t i on has stagnated
(0.3 percent ) .
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Figure 1.1 Location of India's semi-arid tropics and the three study regions in 1975
Note: The delineation of India's SAT has changed since 1975 because the mapping at that time was
based on Troll's classification using temperature as one input; the revised mapping is conceptually
identical but geographically somewhat different because potential evaporation has replaced
temperature (S. M. Virmani, personal communication).
F o c u s
Enhanc ing the understanding of the dynamics of agr icul tural development
in one of the poorest ru ra l regions of As ia is the overal l ob jec t ive of this
book . A recurr ing theme that cuts across the broad microeconomic can-
vass pa in ted is the par t icu lar i ty of d ry land agr icul ture. Some of the dif-
ferences between dry land and i r r igated agr icul ture are of degree; others
are of k i n d . These di f ferences, especially ra in fa l l uncer ta in ty at p lant ing ,
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Neighboring state capitals
District headquarters
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713 mm)
Bombay
Bhopal
Delhi
Bangalore
Scale: 1: 27 000 000
the synchronic t i m i n g o f operat ions, covar iate p roduc t ion r isk , and soi l
heterogenei ty , and farmers ' adaptat ion to them of ten mean that pub l ic
pol icies or investment in i t iat ives have b leaker prospects of achieving suc-
cess in d ry land than in i r r igated agr icu l ture. Even pol icies such as c rop
insurance, wh ich w o u l d seem to be ta i lo red to solv ing the prob lems of
d ry land agr icu l ture , may be considerably more effect ive in achieving thei r
object ives in i r r igated tracts.
Tha t d ry land agr icul ture in the semi-ar id t ropics has a dist inct f lavor
is common ly recognized by agr icu l tura l and social scientists. Permanent
cu l t iva t ion in semi-ar id cl imates f igures as a general type of permanent
up land system in Ruthenberg 's classic Farming Systems in the Tropics 
(1980). T h e dist inguishing features of d ry land agr icul ture have also been
used to organize comparat ive studies across Ind ia 's and West A f r i ca ' s
S A T ( H i l l 1982). B u t what these characteristics imp ly fo r the organizat ion
of p roduc t i on , pol icy per fo rmance, and technical change has on ly recent ly
started to receive more empi r ica l and theoret ica l a t ten t ion . Some of the
theoret ical foundat ions have been la id by Binswanger and Rosenzweig
(1986a), w h o , d raw ing on fa i r ly recent advances in mic roeconomic theory ,
examine the impl icat ions of these features on p roduc t ion relat ions in a 
harsh, land-scarce env i ronment s imi lar to Ind ia 's S A T .
Organizat ion of the Book
T h e b o o k is d iv ided i n to fou r parts and is based on a un ique source of
i n f o rma t i on : household pane l data f r o m long i tud ina l v i l lage studies that
we and o u r co l laborators have been car ry ing ou t since 1975 in t w o vi l lages
in each o f the selected three distr icts. T h e nex t t w o chapters are largely
exposi tory . H o w the vi l lage studies were conducted and where they f i t
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Table 1.1. Soil, rainfall, and crop characteristics of the study regions
Characteristic
Soils
Rainfallb
Major crops
Mahbubnagar
Red soils (Alfisols); low-
water retention capacity
Unassured, 630 mm,
31% CV
Kharif, or rainy season,
sorghum, castor, pearl
millet, paddy (rice), pi-
geon pea, groundnut
Region
Shotapur
Deep black heavy clay
soils (Vertisols); high
water-retention capacity
Unassured, 630 mm,
35% CV
Rabi, or post-rainy sea-
son, sorghum, pigeon
pea, minor pulses
Akola
Medium deep black clay
soils (Inceptisols);a me-
dium water-retention ca-
pacity
Assured, 890 mm, 22% CV
Cotton, sorghum, mung
bean, pigeon pea, wheat
a
 Loosely called medium-deep Vertisols.
b T h e mean rainfall estimates and their coefficients of variation (CVs) in percent refer to ten annual observations
collected in one study village in each region from 1975/76-1984/85.
i n to social science and agr icul tural research in Ind ia are discussed in
chapter 2. Profi les of the study regions and vil lages are presented in
chapter 3. Agr i cu l tu re dominates that presentat ion that concludes part 1 
and sets the stage for the substantive chapters that f o l l ow .
Agr i cu l tu ra l and economic development in these study vil lages since
Independence in 1947 and par t icu lar ly in the pe r iod 1975 to 1985 is t reated
in par t 2 . T ime-re la ted features of household income, consumpt ion , and
weal th are analyzed in chapter 4 . T h e opera t ion and recent evo lu t ion of
vi l lage labor , l and , and capital markets are featured in chapters 5, 6, and
7.
Part 3 makes fo r a more integrated microeconomic t reatment of ag-
r icu l tu ra l development in p redominant ly d ry land p roduc t ion env i ron-
ments. R isk , nu t r i t i on , and technical change are the subjects of chapters
8, 9, and 10.
F r o m chapters 3 to 10, some key empir ica l facts emerge wh ich have
impor tan t impl icat ions for agr icul tural deve lopment . O f t en these f ind ings
are at variance w i t h convent ional w isdom. Examples inc lude the t ight-
ening in and the response of the vi l lage labor marke t to supply and
demand influences and lack o f support f o r "e f f i c iency" and "subsistence"
theories of wage de te rmina t ion , the absence of distress sales of l and ,
decreasing economic po lar izat ion in the ownersh ip of l and , the beneficial
ro le o f moneylenders in f inanc ing product ive investment , the lack of
seasonality in caloric and pro te in in take , and the greater relat ive income
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Table 1.2. Classification of districts by growth in total cereal production by region and
state, from 1958/59-1960/61 to 1981/82-1983/84
Region and 
State
Irrigated northwest 
Haryana
Punjab
Uttar Pradesha
Predominantly dryland 
SAT
Andhra Pradesh
Gujarat
Karnataka
Madhya Pradesh
Maharashtra
Rajasthan
Tamil Nadu
Total
Compound Annual Growth Rate (%) 
>4.5
45
5
10
30
20
1
6
5
0
0
8
0
65
3.1-4.5
12
1
0
11
35
7
8
6
3
5
5
1
47
2.4-3.0
4
0
0
4
11
2
2
1
9
3
2
0
23
1.6-2.3
1
0
0
1
38
5
1
5
14
7
5
1
39
0.0-1.5
2
0
0
2
44
5
1
2
16
9
5
6
46
<0
0
0
0
0
8
0
0
0
1
2
1
4
8
Source: Jansen (1988: table 2.5).
aIncludes all districts in Uttar Pradesh, not just those in western Uttar Pradesh.
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gains made in the recent past by the poore r (o f ten landless) households.
O the r f ind ings, such as the p roduc t i on ineff ic iency of sharecropping, af-
f i rm popu la r bel ief . T h e impl icat ions o f these f ind ings are d rawn ou t in
a conc lud ing sect ion of each subject mat te r chapter , a n d , in a f inal syn-
thesis chapter , the par t icu lar features o f Ind ia 's S A T are rev iewed and
prospects fo r agr icu l tura l deve lopment assessed.
T h e book is w r i t t en ma in ly f o r specialists in the economic deve lopment
of agr icu l ture , bu t we hope that agr icu l tura l and social scientists o ther
than economists, deve lopment specialists, and pract i t ioners interested in
microeconomic agr icu l tura l deve lopment in general and the semi-ar id
tropics in par t icu lar w i l l f ind parts o f the book usefu l . A g r i c u l t u r a l sci-
entists should feel at home in chapters 2, 3, and 10 and in the in t roduc to ry
and conc lud ing sections to chapters 4 th rough 9. Read ing those sections
should enhance agr icu l tura l scientists' apprec iat ion of w h y economists
and o ther social scientists are o f ten cast in the ro le of the bearers of bad
news.
Part One Methods and
Profiles
2 The Approach:
Longitudinal Village
Studies
The raw mater ia l fo r this book comes f r o m a panel of households in
benchmark vil lages representat ive of larger p roduct ion regions w i th in
India 's semi-ar id tropics. These vi l lage studies, in i t ia ted in 1975, combine
features of ethnographic inqu i ry , fa rm management studies, special pur-
pose surveys, and on- farm research.
We begin this chapter by chronic l ing the genesis of the vi l lage studies.
Sacrif icing breadth for depth places a p rem ium on choosing vil lages that
are representat ive of their regions; there fore , we describe at length in
the second section what we d id to meet the yardst ick of representat ive-
ness. Wha t data were gathered and how they were col lected is the subject
of the th i rd sect ion. We conclude by discussing the thorny issues of
ext rapolat ing case study results to a w ider geographic scale and the degree
to wh ich we feel researchers' presence in the vil lages cou ld have in f lu-
enced the f indings.
Ind ia has a r ich f ield research experience in vi l lage studies. V iew ing
the vi l lage as a focal po in t fo r agr icul tural and social science research
dates back to at least 1915, when H a r o l d M a n n (1917) fo rma l l y surveyed
households in a vi l lage near Pune on the Bombay Deccan. Th is chapter
wou ld be incomplete w i thout a discussion, p rov ided in appendix 2 . 1 , of
where these longi tud ina l vi l lage studies f i t in to India 's vi l lage and fa rm
management research t radi t ions. We also h ighl ight some of the main
lessons we have learned in the conduct of long i tud ina l v i l lage studies in
appendix 2.2, wh ich ends on a discussion of the trade-offs in and trans-
ferabi l i ty of long i tud ina l study methods in agr icu l tura l research w i t h a 
fa rming systems perspective.
G e n e s i s
The need to col lect un i fo rm data across a panel of households over several
years arose f r o m three mutual ly re inforc ing considerations center ing on
9
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the nature of in terd isc ip l inary research at the In te rna t iona l Crops Re-
search Inst i tu te fo r the S e m i - A r i d Trop ics ( I C R I S A T ) , the var iab i l i t y o f
agr icu l tura l p roduc t i on in the S A T , and the po ten t ia l f o r complementar -
i t ies in data co l lec t ion and analysis to address a range of research topics.
In in terd isc ip l inary agr icu l tura l research, the ro le of the social scientist
is usual ly suppor t ive : to p rov ide i n f o rma t i on f o r decision mak ing by bi -
o logica l scientists and research admin is t rators. In par t icu lar , b io log ica l
scientists wanted qu ick answers to diagnost ic questions to ensure accurate
p r o b l e m ident i f icat ion and subsequent technology design. W h a t was
needed were representat ive benchmark locat ions wh ich cou ld func t ion as
loc i fo r diagnost ic research on technology design and adapta t ion . A more
permanent f ie ld presence was indispensable to deve lop ing an ins t i tu t iona l
memory so essential to eff ic ient agr icu l tura l research. Emphas iz ing a l o n -
g i tud ina l study approach also meshed we l l w i t h the comparat ive advan-
tage of an In te rna t iona l Ag r i cu l t u ra l Research Center ( I A R C ) such as
I C R I S A T . I m p a r t i n g con t inu i ty and stabi l i ty to the agr icu l tura l research
process was a m a j o r mo t i va t i on fo r the I A R C s ' establ ishment.
An unstable p roduc t ion env i ronment characterist ic o f the semi-ar id
tropics fu r the r underscored the need fo r a commi tmen t to research in
the same locat ions. Quest ions re la t ing to r isk , y ie ld s tabi l i ty , and stabi-
l iza t ion pol ic ies can best (and o f ten on ly ) be analyzed empir ica l ly w i t h
t ime series data at the household level .
Las t ly , the research agenda of the I C R I S A T Economics Program was
broader than na r row ly focused concerns about technology adapta t ion.
Iden t i f y ing constraints to agr icu l tura l deve lopment in the semi-ar id t r op -
ics and a l lev iat ing them th rough technological and ins t i tu t iona l change
f igured as an ob jec t ive in the mandate of the ins t i tu te . G i v e n that ob-
jec t i ve , the f o l l ow ing p r i o r i t y research areas were descr ibed w i t h an ac-
company ing set of hypotheses in 1974 (Binswanger et a l . ) : (1) economic
and env i ronmenta l explanat ions of cu l t i va t ion pract ices, (2) seasonal
avai lab i l i ty o f resources—bott lenecks and surpluses, (3) human n u t r i t i o n ,
(4) impact o f r isk on farmers ' behav ior , par t icu lar ly on adopt ion o f tech-
no logy , (5) marke t ing and consumer acceptance, (6) social organizat ion
and g roup ac t ion , (7) income d is t r ibu t ion and the d is t r ibu t ion o f benefits
f r o m technology, and (8) the speed of d i f fus ion of new technology. Sev-
era l o f these areas shared c o m m o n empi r ica l features. Tha t commona l i t y
cou ld be exp lo i ted by col lect ing mu l t i p le observat ions on the same uni ts .
M o r e o v e r , by channel ing the analyt ical capabi l i t ies of a number of re-
searchers inside and outside I C R I S A T on the same data base, comple-
mentar i t ies cou ld be p roduced wh ich w o u l d add to more than the s imple
sum of ind iv idua l results and insights. Thus , deve lop ing and nu r tu r i ng a 
long i tud ina l data base appeared to be an effect ive means to mu l t i p l y
social science research resources.
Based on these three overr id ing considerat ions, vi l lage studies in three
broad product ion regions of India 's S A T were started in 1975. O the r
benchmark vi l lage sites—five in West A f r i ca and two more in I n d i a —
were opened in the 1980s.
Selecting the Vil lages and the Household Panel
The sample was selected in four stages (Jodha, A s o k a n , and Ryan 1977).
F i rs t , as described in chapter 1, we ident i f ied distr icts that were repre-
sentative of b road agrocl imat ic regions w i t h i n Ind ia 's S A T . Second, we
rel ied heavi ly on secondary data to choose typical talukas ( i .e . , smaller
administrat ive units) w i t h i n those distr icts. Nex t , we p icked representative
villages w i th in those ta lukas, and f inal ly, we selected a random sample
of agr icul tural households w i th in the chosen vi l lages.
The districts were chosen on ra in fa l l , so i l , and cropp ing cr i ter ia. A f t e r
rev iewing secondary data and consul t ing w i t h scientists w i t h i n I C R I S A T ,
the nat ional p rogram ( Ind ian Counc i l fo r Ag r i cu l t u ra l Research [ I C A R ] ) ,
and the state agr icu l tura l universi t ies, we focused on three districts rep-
resenting three dist inct agrocl imat ic and soils regions that comprise a 
considerable share of India 's S A T (f igure 1 .1 , table 1.1). Distance f r o m
I C R I S A T headquarters then in Hyde rabad , A n d h r a Pradesh, and access
to a nearby agr icul tural universi ty or research stat ion fo r logistical support
were other considerations that inf luenced distr ict select ion.
Secondary data on about fo r ty variables were examined to choose
modal talukas w i th in each of the selected distr icts. In general , the talukas
that were most f requent ly character ized by values fa l l ing w i th in the moda l
intervals of the fo r ty variables were chosen.
Keep ing in m i n d the representat ive characteristics cond i t ion ing distr ict
and ta luka select ion, we vis i ted twelve to twenty villages in each selected
ta luka. Vi l lages located near larger towns or on paved roads and those
having special government programs or direct access to outside resources,
such as where pr ivate vo lun tary organizat ions were act ive, were not con-
sidered. The experience of scientists in state agr icul tural universi t ies and
officials in local government was invaluable in vi l lage select ion.
Consider ing the amount of data to be col lected, the memory bias
inherent in longer periods between interv iews, and the need fo r fo rma l
statistical analysis to expla in var ia t ion in in terhousehold behavior , we
arr ived at a sample size of fo r t y households w i th in each v i l lage. Every
household was surveyed in the vi l lage early in 1975. T h a t vi l lage census
prov ided the basis f o r d rawing the sample, which was selected main ly on
the size of operat ional ho ld ing and the occupat ion of the household. We
wanted to sample households that re l ied heavily on agr icu l ture, e i ther as
cul t ivators or as landless laborers. To achieve that a i m , fu l l - t ime vi l lage
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art isans, shopkeepers, and t raders were excluded f r o m the sample. A f t e r
e l im ina t ing nonagr icu l tu ra l households, about 95 percent of the vi l lage
households st i l l rema ined the popu la t ion o f interest.
A sample of t h i r t y cu l t iva tor and ten landless labor households was
d rawn in each v i l lage. T h e cu l t iva t ing households in each vi l lage were
strat i f ied according to (operated) f a r m size i n to three equal ly numerous
groups. A random sample of ten households was d rawn f r o m each terc i le .
Landless labor households were def ined as those opera t ing less than ha l f
an acre (0.2 ha) and whose ma in source of income was earnings in the
casual agr icu l tura l labor marke t .
A f ixed sample size of cu l t iva tor and landless labor households in each
vi l lage means that the sampl ing f ract ions and re lat ive f a rm sizes that
demarcate the cu l t i va tor terci les vary f r o m vi l lage to v i l lage. T h e l i ke l i -
hood that a v i l lage household was in the sample ranged f r o m about one
in four in the smal ler A k o l a vi l lages to about one in ten in the larger
Mahbubnagar vi l lages ( table 2.1). Landless labor households are some-
what underrepresented in the sample in al l the vi l lages. On average across
the six v i l lages, they comprise about one- th i rd of the households in the
household popu la t ion of in terest , but the i r share in the sample is on ly
one-quar ter . B u t , because the i r mean household size is less than that of
cu l t iva tor households, a one-quar ter representat ion is a fa i r ref lect ion of
the i r presence in the ind iv idua l popu la t ion of interest.
Data Col lect ion and the Resident Investigator
T h e concept of a resident invest igator was centra l to the vi l lage studies.
One invest igator was posted in each of the six vi l lages in M a y 1975. T h e
invest igator had a univers i ty educat ion in agr icu l tura l economics, came
f r o m a ru ra l backg round , and spoke the local language.
T h e invest igator was ma in ly responsible fo r col lect ing and cod ing data
on the n ine schedules documented in Binswanger and Jodha (1978). Da ta
on household t ransact ions, labor and dra f t power u t i l i za t ion , and crop
cu l t i va t ion by p lo t were canvassed at th ree- to- four -week intervals. In-
f o r m a t i o n on the compos i t ion o f the househo ld , wh ich crops were sown
to wh ich p lots in wh ich seasons, credi t and deb t , stocks, l ivestock, im-
plements and mach inery , and f a r m bui ld ings was updated annual ly .
In the spi r i t o f H a r o l d Mann ' s vi l lage studies (Neale 1957), the resident
invest igator func t ioned as a par t ic ipant observer and t ook aux i l iary mea-
surements to enhance the re l iab i l i ty o f the data co l lected. In i t i a l l y , a l l
p lots o w n e d by the sample households were measured, c rop cuts were
taken to check f o r systematic biases in fa rmers ' repor ted y ie lds, the in-
cidence of pests and disease in crops was assessed th rough f ie ld scor ing,
and observat ions on dai ly ra in fa l l were recorded. Over t ime the ro le o f
the invest igator also evo lved i n to a fac i l i ta tor of on - fa rm research as b i -
ological scientists used the vil lages as sites fo r p rob lem ident i f icat ion and
hypothesis test ing. An inven to ry , organized around the stages o f fa rming
systems research, of on - fa rm research activit ies in the vil lages is given in
table 2.2. H o w the vi l lage studies were used to b r ing a fa rm ing systems
perspective to agr icul tural research is discussed at length in Ryan (1984a).
In add i t ion to these ma in tasks, the investigators in terv iewed the panel
households dur ing special-purpose inqui r ies , many of wh ich are l isted in
table 2.3. Because much of the core household i n fo rma t i on was available
in the rout ine schedules, the special-purpose surveys were usually h ighly
focused and br ief . A l t h o u g h w o m e n were never employed as resident
invest igators, they d id carry ou t several of the special-purpose surveys
and in terv iewed bo th w o m e n and men on hea l th , n u t r i t i o n , demographic ,
and t ime al locat ion issues.
T h e resident invest igator was intensively supervised by senior staff,
w h o made mon th l y t r ips to the vi l lages in the ear ly years and later visi ted
Table 2.1. Household population, sampling fractions, and relative farm sizes, by study village
Sampling
informationa
Household
population (N) 
Laborers
Cultivators
Othersb
Total
Sampling
fractions (%)c
Laborers
Cultivators
Total
Farm size (ha)d
Small
Medium
Large
Region/Village
Mahbubnagar
Aurepalle
146
(30.7)e
322
(67.7)
8
(1.7)
476
(100)
7
9
8
0.2-1.2
1.2-3.2
>3.2
Dokur
76
(24.3)
226
(72.2)
11
(3.5)
313
(100)
13
13
13
0.2-0.9
0.9-2.1
>2.1
Sholapur
Shirapur
97
(32.7)
183
(61.6)
17
(5.7)
297
(100)
10
16
13
0.2-2.0
2.0-5.3
>5.3
Kalman
156
(36.9)
211
(49.9)
56
(13.2)
423
(100)
6
14
9
0.2-3.6
3.7-8.5
>8.5
Akola
Kanzara
54
(32.0)
109
(64.5)
6
(3.6)
169
(100)
29
28
24
0.2-1.8
1.8-5.3
>5.3
Kinkheda
55
(38.5)
83
(58.0)
5
(3.5)
143
(100)
18
36
28
0.2-2.0
2.0-4.5
>4.5
aBased on the 1975 village census and Jodha, Asokan, and Ryan (1977).
b
 Includes specialist traders, artisans, and others whose members are not primarily involved in agriculture.
c% of village households in each group.
d
 Refers to operational size defined as the area of owned land minus the area cash-rented or sharecropped out
plus the area cash-rented or sharecropped in 1974/75.
e% of total.
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Table 2.2. An inventory of biological investigations in the study villages since 1975, by
phase of farming systems research
Research Phase 
Description/diagnosis
Design
Testing/verification
Extension/training
Topic Investigated (and Village) 
Reasons for poor fertilizer response in post-rainy season
sorghum (Shirapur)
Extent and cause of poor stand establishment in sorghum
and pearl millet (Aurepalle)
Extent of timely postharvest cultivation practices and rea-
sons for crop planting directions (6 villages)
Incidence of pests, diseases, and weeds in farmers' fields
(6 villages)
Reasons for poor germination of chick-pea (Kanzara and
Kinkheda)
Effects of contour bunding (Shirapur, Kalman, Kanzara,
and Kinkheda)
Response to rhizobium and fertilizer and their interactions
in groundnut and pigeon pea (Aurepalle and Dokur)
Herbicide yield response (6 villages)
Cereal fertilizer response in traditional intercropping sys-
tems (Aurepalle)
Sustainability and productivity of rabi-kharif-rabi pigeon
pea (Shirapur)
Effects of wheeled tool carriers on productivity (Aurepalle
and Shirapur)
Response of foliar disease-resistant groundnut varieties
compared to susceptible varieties and fungicide (Dokur)
Soil, crop, and water management options on small wa-
tersheds (Aurepalle, Shirapur, and Kanzara)
Short-duration pigeon pea cropping systems (Aurepalle,
Shirapur, and Kanzara)
Striga-resistant sorghum varieties (Aurepalle and Shira-
pur)
Heliothis-less susceptible pigeon pea varieties (Aurepalle
and Shirapur)
Released sorghum, chick-pea, and groundnut varieties
(Kanzara and Kinkheda)
Procurement and distribution (at cost) of released vari-
eties in response to farmer requests (Aurepalle, Shira-
pur, and Kanzara)
Field days for farmers
Source; Adapted from Ryan (1984a: table 6).
quar ter ly . Greater social and b io logical science capabi l i ty was added to
the vi l lage studies in the late 1970s, when social anthropolog ica l and
agronomic investigators were posted in t w o of the vil lages fo r about two
years.
We used incentives to keep the invest igator in the vi l lage and the
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Table 2.3. Special-purpose surveys conducted in the study villages from 1975 to 1985, by topic and
coverage
7op/c Examined 
Household time allocation
Price information
Nutrition and health
Tenancy
Risk attitudes
Fertilizer use histories
Labor relations
Manure and firewood use
Well ownership and group
action
Credit and debt histories
Histories of land market
transactions and of
human fertility
Social relations
Stand establishment
Price and yield
expectations
Consumer preferences for
sorghum genotypes
Evolution of common
property resources
Well water utilization and
hydrology
Retrospective family
histories
Benefits and costs of land
fragmentation
Farmers' soil taxonomies
Pesticide use
Date
1975/77
1975/78
1980/85
1976/78
1977
1977
1977/78
1978/80
1979
1979/80
1979/80
1980
1981/82
1981/82
1982/83
1983
1984
1984/85
1984/85
1985
1985
1985
Coverage
Villages
6 study villages
6 villages
6 villages
6 villages
6 villages
6 villages
6 villages; emphasis
on Aurepalle
Aurepalle, Shirapur,
and Kanzara
6 villages
Aurepalle, Shirapur,
and Kanzara
Aurepalle, Shirapur,
and Kanzara
6 villages; Aurepalle
and Kanzara more
intensively than others
Aurepalle
Dokur and 2 
neighboring villages
Aurepalle and
Kanzara
6 villages
Aurepalle
6 villages
6 villages
Aurepalle, Shirapur,
and Kanzara
6 villages
Households
Respondentsa
Key informants
Respondents
Respondents
Respondents
Respondents
Key informants
and respondents
Respondents
Respondents
Respondents
Respondents
Respondents
Selected farmers
30 well owners
Respondents
Key informants
Well owners
Respondents and
split-off families
Respondent
cultivators
Respondent
cultivators
Respondents
aRefers to sample households in the panel.
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sample household in the panel . Stays by the resident invest igator in the
vi l lage were as shor t as t w o months or as long as six years. E igh t of the
invest igators stayed cont inuous ly in the i r assigned vil lages fo r m o r e than
three years. O ne inducement f o r the invest igator was the prospect of
p r o m o t i o n and re tu rn to headquarters. Fou r o f the ear ly invest igators
were p r o m o t e d to a more supervisory ro le in the late 1970s.
To reduce respondent fat igue and p romo te interest in the studies, we
organized an annual three- to- four-day excursion fo r the respondent
households to places of agr icu l tura l and rel ig ious significance w i t h i n a 
radius o f 300 km f r o m the v i l lage. A l l the respondent households l ooked
f o r w a r d to the t r i p , wh ich cost about U .S . $300 per vi l lage per year.
M a n y sample households were also interested in the b io log ica l research
on the i r and the i r ne ighbors ' f ie lds . They real ized that they w o u l d be the
f i rs t to benef i t i f any technological components pe r fo rmed we l l . A l t h o u g h
the agronomic exper imenta l w o r k was not subsidized, there was excess
demand on the par t o f farmers to cooperate, and the invest igators o f ten
chose farmers outside the panel to spread the po ten t ia l benefi ts of the
research activi t ies across more households in the v i l lage.
Of the or ig ina l sample of 240 households across the six vi l lages, 24
lef t the panel du r ing the per iod of analysis f r o m 1975/76 to 1984/85. The
ma jo r i t y o f those 24 permanent ly emigrated f r o m the v i l lage; several
heads of household also d ied . As soon as a head of household re t i red
f r o m the pane l , he or she was replaced by another household head chosen
randomly f r o m those in the same farm-size s t ra tum based on the 1975
vi l lage census. Thus , at any po in t in t ime f r o m 1975/76 to 1984/85, the
sample size was main ta ined at 240 households.
The " r o u t i n e " da ta , conta ined in the n ine schedules, were col lected
for the complete ten-year pe r iod fo r one vi l lage in each reg ion ; that is,
Au repa l l e in Mahbubnagar , Shi rapur in Sholapur , and Kanzara in A k o l a .
These vi l lages are arb i t ra r i l y re fer red to as the " c o n t i n u o u s " vi l lages,
and the 104 households w h o stayed in the panel f r o m those vil lages be long
to the " c o n t i n u o u s " sample. The empi r ica l analyses o f income dynamics
in chapter 4 , o f bo r row ing transactions in chapter 7 , o f the s imulated
benefits f r o m crop insurance in chapter 8 , and of y ie ld instabi l i ty in
chapter 10 are based on the cont inuous sample. M u c h of the rest of the
book is founded on the six-vi l lage sample of 240 panel households.
In 1978, we stopped rou t ine data co l lect ion on the compan ion study
vi l lage in each dist r ic t . These are cal led the " c l o s e d " vi l lages and inc lude
D o k u r i n Mahbubnagar , K a l m a n i n Sholapur , and K i n k h e d a i n A k o l a .
Special-purpose surveys and on - fa rm invest igat ions were st i l l carr ied ou t
in those vi l lages after 1978.
T h e s imi lar i ty o f f ind ings emerg ing f r o m the f i r s t t w o years' data be-
tween vi l lages in the same study distr ict was the ma in impetus fo r s topping
rou t ine data co l lect ion in the closed vi l lages. T h e sharpest w i th in - reg ion
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contrast among the three vi l lage pairs was between Aurepa l le and heavi ly
i r r igated D o k u r in the Mahbubnagar reg ion. To better understand those
intervi l lage di f ferences, we kept the resident invest igator in D o k u r dur ing
1977/78 to col lect i n fo rma t ion on the n ine schedules for one more year.
Extrapolation across Space and Representat iveness over Time
In 1920, H a r o l d M a n n repor ted sharp changes in co t ton prices, wages,
and rents but not interest rates in two Deccan vil lages wh ich he and his
associates had surveyed over several years (Catanach 1970). M a n n
thought that those changes were fa i r ly typical of what was happening on
the Bombay Deccan, but he was hesitant to d raw w ider inferences because
his results were based on vi l lage case studies. The d i l emma conf ront ing
M a n n has to sooner or later be faced by every researcher w h o relies on
case study mater ia l . The researcher's predicament is usually couched in
closing remarks such as " i t w o u l d be foo lhardy or rash to extrapolate
f r o m these results based on so few household observat ions b u t . . . " T h e
" b u t " usually introduces the author 's assertion that there are precious
few data such as those f r o m his or her case study that can answer the
quest ion posed. For tunate ly , in Ind ia that is o f ten no t the case, as past
and present research topical to the dynamics of agr icu l tura l development
in regions of low p roduc t ion potent ia l exists f o r many of the issues ad-
dressed in this book . We draw on such col lateral l i te ra ture to spatial ly
and tempora l ly f rame the f ind ings in the chapters that f o l l ow .
Because of the greater in tegrat ion of the Ind ian nat iona l economy over
t ime , i t should be easier to c la im greater representativeness now than in
the past. U n i f o r m sampl ing of two vil lages in each of three regions and
a large wi th in-v i l lage sample of fo r t y households also give us more le-
verage to answer questions on how far the results can be ext rapolated
across space and over t ime than the typical case study. We bel ieve that
some of the f indings reflect what is happening nat iona l ly , most apply to
the study regions, whi le a m ino r i t y are unique to the vi l lages.
A n o t h e r potent ia l ly d i f f icul t issue is the degree to wh ich an outside
presence in the vi l lage w i l l inev i tably lead to changes in household be-
havior . The cr i t ical quest ion is, Do those changes inf luence the f ind ings
to the extent that the results are spatial ly and tempora l l y atypical? In
par t icu lar , because of the use of the vi l lage as a locus fo r b io logical
investigations one wou ld suspect that , over t i m e , the vil lages cou ld be-
come signif icantly more technological ly progressive than the surrounding
reg ion. We are fa i r ly sure, however , that that was no t the case. The
purpose of the studies and much of the b io logical research, repor ted in
table 2.2, was analyt ical ly descript ive and diagnostic and no t normat ive
and demonstrat ive.
Imp rov i ng the avai labi l i ty (at cost) of the seed of some high-y ie ld ing
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varieties ( H Y V s ) was the ma in tangible in te rven t ion of the resident i n -
vestigator. Thus , re ly ing on the vil lage data to estimate the spread of
H Y V s w o u l d lead to overestimates fo r the reg ion . I m p r o v e d genotypes
are impor t an t in India 's S A T , and they can clearly make a difference to
household welfare. B u t , as the next chapter on vil lage profiles makes
abundant ly clear, nature i s niggardly in India 's S A T ; the prospect of
abrupt , green r evo lu t ion - type technical change is un l i ke ly , par t icular ly
in the regions we studied.
Appendix 2.1 The ICRISAT Vil lage Studies and Rural Social
Science Research in India
In this appendix, we prov ide historical perspective on where the I C R I S A T
village studies f i t ( w i t h regard to method) i n to social science research on
agriculture in India 's S A T (Binswanger and Ryan 1979). We do not cover
inquir ies based on nat ional sampling frames such as those of the Na t iona l
Sample Survey Organizat ion or the Na t iona l Counc i l o f A p p l i e d Eco-
nomic Research ( N C A E R ) . T h e longi tud ina l household data collected
by the N C A E R f r o m 1969 to 1972 and retrospectively canvassed in 1981
are briefly described in chapter 4.
Village Studies 
Some of the earl ier publ ished studies and monographs are reviewed in
A d a m s and Wol t emade (1970); several hundred (bo th publ ished and
unpublished) w r i t t e n between 1950 and 1975 are comprehensively com-
p i l ed and evaluated in abstract f o r m in M o o r e , Conne l l , and L a m b e r t
(1976). Where applicable, data f r o m vil lage studies were also u t i l i zed to
draw comparat ive inferences on labor u t i l i za t ion (Conne l l and L i p t o n
1977) and on n u t r i t i o n (Schofield 1974).
M a n y of the early studies fo l lowed a c o m m o n format featur ing single-
po in t in terviews of a l l the households in the vi l lage, complemented by
extensive repor t ing on vil lage his tory , ins t i tu t ions , and infrastructure
( M o o r e , Conne l l , and L a m b e r t 1976). One purpose of those studies was
to acquaint the layman or the r u l i n g eli te w i t h the broad features of the
vil lage and the characteristics of its residents.
M o r e academic studies usually fo l lowed the ethnographic approach of
anthropologists . Researchers w o u l d reside in villages and make personal
observations on the p roduc t ion technology, economic relat ionships, cus-
toms, r e l ig ion , demography, and language of a par t icular c o m m u n i t y .
Because of the wide scope of i nqu i ry and self-reliance in personal ob-
servat ion, the technological and economic data are f requent ly l i m i t e d to
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case histories of par t icu lar indiv iduals or fami l ies. Those observations are
not general ly amenable to statistical analysis, but this weakness is com-
pensated fo r by the thoroughness of the data s temming f r o m the review-
er's o w n invo lvement and by the capacity to in terpret them in the fu l l
context of the mater ia l and nonmater ia l relat ionships exist ing in the com-
mun i ty . Ethnographies can be compared across space and over t ime , and
the f ie ld derives most of its general izations f r o m such comparisons. Ou t -
standing examples of the ethnographic approach in India 's S A T include
Srinivas (1976) and Epste in (1962, 1973). Agarwa l (1988) is a recent
example showing how in fo rma t ion f r o m a large number of ethnographic
and vi l lage studies can be combined to address questions wh ich o f ten
were per iphera l to the object ives of any specific study.
The most systematic e f for t at carry ing out vi l lage studies took place
in the 1950s and 1960s under the auspices of the V i l lage Leve l Studies
Scheme o f the Ag ro -Economic Research Centers ( A E R C s ) . The A E R C s
are usually associated w i t h the economics departments of universit ies and
were sponsored by the D i rec tora te of Economics and Statistics of the
Min is t ry of Ag r i cu l tu re . Since the 1950s, they have conducted vi l lage
surveys wh ich focused heavi ly on demographic , economic, and sociolog-
ical features. These studies were designed to p inpo in t st ructural influences
which cont r ibu ted to or h indered development .
The presence or absence of cooperat ives, i r r iga t ion , specialty crops,
nonagr icu l tura l act ivi t ies, and locat ional considerat ions loomed large in
vi l lage select ion. M a n y of the vil lages ei ther had large t r iba l populat ions
or access to canal or tubewel l i r r iga t ion . A f t e r about a decade, some of
the vil lages were resurveyed. As w i t h the ethnographic approach, insights
were to be der ived comparat ive ly across space and over t ime .
The vi l lage studies of the A E R C s were f requent ly cr i t ic ized for the
absence of a statistical f ramework in vi l lage select ion, wh ich l im i ted the
ext rapolat ion of the results. Bu t given thei r object ives, that cr i t ic ism is
somewhat unfa i r . A more relevant cr i t ic ism was leveled at the abundance
of data col lected compared w i t h the paucity analyzed and repor ted
( M o o r e , Conne l l , and Lamber t 1976). Moreove r , the decision by several
centers to fo l l ow the standard ethnographic pract ice of in terv iewing al l
households in each vi l lage placed an inord inate strain on scarce research
resources and great ly increased nonsampl ing e r ro r w i t h single-point i n -
terviews and associated memory bias. The absence of a u n i f o r m f rame-
w o r k in data col lect ion and analysis also v i t ia ted the extent to wh ich
comparat ive inferences cou ld be drawn (Schof ield 1974). On l y a few
A E R C s cont inue these vi l lage studies and those that do most of ten carry
out resurveys rather than in i t ia te new ones. Nevertheless, an impor tan t
sl iver o f the A E R C vi l lage research st i l l represents the on ly source of
empir ica l inqu i ry on interest ing and relevant developmenta l issues in
India 's S A T ( U p t o n 1983a, 1983b).
20 / Methods and Profiles
Farm Management Studies and the Cost of Cultivation Scheme 
In the 1950s, economists in Ind ia perceived an urgent need to col lect data
on the s t ructure and per formance o f f a r m enterpr ises. In developed coun-
t r ies, such data were usually p rocured th rough vo lun tary f a rm record-
keep ing schemes, wh ich lacked a r igorous sampl ing f rame. T h e extraor-
d inar i l y successful F a r m Management Studies o f the M in i s t r y o f A g r i -
cu l tu re were conducted by the A E R C s . Da ta were systematical ly can-
vassed by invest igators, w h o vis i ted the sample households almost dai ly
fo r t w o to three years.
T h e Fa rm Management Studies were clear ly mu l t i pu rpose ; they p ro -
v ided a c o m m o n tabu la t ion and repor t ing f r amework on f a r m st ructure,
y ie lds, cost o f cu l t i va t ion , re lat ive pro f i tab i l i t y o f farm-size strata, inpu t
and credi t use, and o ther f a r m management var iables. T h e tabulated
in fo rma t i on in the f a rm management reports and to a lesser extent the
or ig ina l data were used by many researchers to answer a w ide var iety of
economic and f a r m management quest ions. Despi te the o f ten consider-
able t ime lag between data col lect ion and repo r t i ng , the knowledge gained
f r o m these studies has p rov ided ma jo r insights.
Nonetheless, the F a r m Management Studies were l im i ted in scope.
They d id no t inc lude agr icu l tura l labor households as respondents, nor
d id they pay much heed to the technical and bio logical aspects of cu l t i -
va t ion . They were essentially designed by economists fo r the i r o w n pur-
poses. Because the or ig ina l data were no t computer i zed , access to them
was not open to many researchers outside the centers where they were
col lected.
T h e Fa rm Management Studies were replaced in the early 1970s by
the Cost of Cu l t i va t i on Scheme, in i t ia ted at the request of the Ag r i cu l t u ra l
Prices Commiss ion , wh ich wanted more re l iable and rap id i n fo rma t i on
on the costs and benefits of specific crops fo r pr ice pol icy purposes.
Sampl ing was shi f ted f r o m an area to a c rop f rame. The task of data
col lect ion was assigned main ly to agr icu l tura l universi t ies par t ic ipat ing
on a vo lun tary basis. Wh i l e the scope of data gather ing is largely the
same as in the Fa rm Management Studies, the repor t ing is usual ly l im i ted
to the cost of cu l t i va t ion of a specific c rop . T h e data have not been ut i l i zed
to produce the equivalent o f the o ld f a rm management repor ts . M a k i n g
these data m o r e "user f r i e n d l y " w o u l d be a ma jo r step t oward enhancing
understanding about Ind ia 's agr icu l ture.
The descr ipt ion of the approach in this chapter may give the erroneous
impression that we always chose the correct course of act ion because that
was the r ight th ing to do . We made ou r fa i r share of mistakes. The
long i tud ina l studies were very much a learn ing-by-doing exercise. In par-
t icu lar , had the studies not been conducted w i t h the under ly ing hypotheses
to guide t h e m , a large body of undigested data w o u l d have resulted.
The survey instruments evolved over t ime and were modi f ied by ex-
perience. A balance must be struck between improv ing and rat ional iz ing
the type and extent of data gathered and main ta in ing the necessary con-
t inu i ty of the t ime series. On a number of occasions changes were made
in formats and f requency of data col lect ion wh ich in retrospect d isrupted
cont inu i ty , even though they resulted in improved in fo rmat ion fo r the
more l im i ted per iod fo r wh ich the new methods appl ied. Con t inu i t y was
regained by later consol idat ion of data in to a simi lar f o r m to that gathered
earl ier , a l though this took considerable t ime and ef for t . The lesson is to
ensure that when changes are made they do not preclude maintenance
of the t ime series data on the or ig ina l ly chosen variables.
The conduct of consistency and in tegr i ty checks is cr i t ical to the success
of intensive long i tud ina l studies. Reinterv iews w i t h randomly selected
respondents and range tests on data to ident i fy out l iers were regular ly
carr ied ou t . Relat ive ly unstructured in terv iew schedules were f ound to
be advantageous p rov ided the investigators were thorough ly t ra ined be-
forehand and had a set of p rompters to ensure key questions were posed
to el ici t the requ i red i n fo rma t ion . Uns t ruc tu red worksheets used at in-
terviews a l lowed checking to be done after coding of data in the inves-
t igator 's vi l lage off ice. Usual ly more in fo rmat ion was wr i t ten on these
worksheets than was requ i red fo r the coding sheets. Th is qual i tat ive as
wel l as quant i ta t ive i n fo rmat ion continues to prov ide raw mater ia l fo r
new studies and to support consistency checks on the results f r o m earl ier
research.
Mos t of the delays in using data f r o m the vi l lage studies were due to
the in terval between the in terv iews, to the cod ing of in terv iew data, and
to the checking and va l idat ion of the coded data bo th in the vi l lage and
back at I C R I S A T Center , Patancheru. Invest igators were requested to
code data w i t h i n a few days of each in terv iew. A number were reasonably
successful in achieving that goa l , bu t most took up to one m o n t h to do
so. Once a backlog accumulated, i t was di f f icu l t to overcome. Supervisory
visits occurred month ly in the early years but rever ted to more extended
intervals o f up to three months in later years. (A valuable by-product o f
the supervisors' visits was short t r i p reports updat ing in fo rmat ion on
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developments in the v i l lage. ) Th is led to fu r the r delays in data accessi-
b i l i t y , wh ich were exacerbated by the added one to t w o months requ i red
to conduct data checks at I C R I S A T Center , relay questions back to the
invest igators, and receive repl ies.
The fo rego ing delays were a necessary ingredient in endeavor ing to
ensure the data were of a h igh qua l i ty . T h e number of errors in ar i thmet ic
and cod ing and of commiss ion and omiss ion wh ich such practices uncov-
ered leads us to doubt whether use should be made of any socioeconomic
data f r o m ru ra l areas where suff icient t ime has no t been taken to ensure
its in tegr i ty , va l id i t y , and re l iab i l i ty .
T h e studies cou ld have benef i ted f r o m a greater degree of p r io r i t y
sett ing in the checking and computer iza t ion o f the data. In the f i rs t f i ve
years of the studies, the longest delays occurred as a result of constraints
on the I C R I S A T compute r system. The requi rements fo r the V L S were
simply underes t imated, bo th in terms of data ent ry and storage/retr ieval
capacit ies. We probab ly cou ld have concentrated on the household cen-
sus, i nven to ry , p l o t , cu l t i va t ion , c rop , l ivestock, and labor schedules and
given the transactions schedules less p r i o r i t y , as the lat ter were not u t i -
l ized to the same extent as the f o rmer ear l ier in the studies. The coding
of al l schedules is best conducted at the same t i m e , however , as there
are many instances where entr ies are requ i red in more than one schedule
and are dependent on one another. T i m e savings cou ld have come f r o m
delaying the computer iza t ion of the transactions schedules.
O the r impor tan t lessons were ment ioned ear l ier in this chapter. Of
paramount impor tance is the expl ic i t recogni t ion of the need fo r incen-
tives at the outset of the studies so that everyone, inc lud ing members of
the household pane l , vi l lagers outside the pane l , and the resident inves-
t igators, feels they have someth ing to gain f r o m par t i c ipa t ion .
The characterist ic features o f the I C R I S A T long i tud ina l studies have
been (1) the i r t ime series na tu re , wh ich involves a set of comprehensive
panel data on a large number of households; (2) the incorpora t ion of
agrobio logical observat ions, measurements, and exper iments f r o m the
outset w i t h bo th in terd isc ip l inary and mul t id isc ip l inary features; (3) i n -
clusion of a sample of landless as wel l as fa rmer respondents; (4) careful
and purposive select ion of vi l lages to ensure they feature the modal i t ies
of the agrocl imat ic reg ion wh ich they were chosen to represent; (5) the
locat ion of resident invest igators permanent ly in the vi l lages, each hav ing
a univers i ty educat ion in agr icu l tura l economics or the equ iva lent , coming
f r o m a ru ra l background , and speaking the local language; (6) the co l -
lect ion of a l l c rop data on p lo t basis; (7) a v i l lage focus as opposed to a 
single c rop or socioeconomic g roup focus; and (8) t ime ly analysis of
accumulated data to answer impor tan t questions re lated to technology
design, research resource a l locat ion pr io r i t ies , and agr icu l tura l po l icy .
H o w does this long i tud ina l study approach compare w i t h a more con-
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vent ional fa rming systems research approach that relies heavily on rap id
rura l appraisal techniques?
Interest in rap id ru ra l appraisal is increasing and largely stems f r o m
disenchantment w i t h fo rma l survey methods to prov ide t imely in fo rma-
t ion for decision mak ing main ly on issues concerning agr icul tural devel-
opment projects. (The or ig ins, strengths, and weaknesses of rap id ru ra l
appraisal methods are discussed in papers in a special ed i t ion of Agr i -
cultural Administration [November 1981] and in K h o n Kaen Univers i ty
[1987].) Such disenchantment w i t h " l o n g and d i r t y " fo rma l surveys is
e loquent ly expressed by Chambers (1987: 36):
In its still not uncommon pathological form, the survey questionnaire has thirty
or more pages (multi-disciplinary, each discipline with its questions), which if
asked are never coded, or if coded never punched, or if punched never processed,
or if processed and printed out, never examined, or if examined, never analyzed
or written up, or if analyzed and written up, never read, or if read, never under-
stood or remembered, or if understood or remembered, never actually used to
change action.
A l t h o u g h Chambers does not indict the I C R I S A T vi l lage studies on
those counts (he cites our studies as an example of a " l o n g and c lean"
invest igat ion) , we believe that the to ta l package of elements of the l on -
g i tud inal studies wou ld be di f f icul t to repl icate in thei r ent i re ty even by
the largest nat ional programs or by o ther I A R C s . In most agr icul tura l
research inst i tu t ions, social science is st i l l a weak sister in the interdis-
c ip l inary research partnership (Byer lee and T r i p p 1988). Howeve r , we
remain convinced that the insights gained f r o m such an approach are not
possible w i t h al ternat ives.
Perhaps the most beneficial and transferable element of the long i tu -
d inal study approach is the cont inu i ty p rov ided in ma in ta in ing benchmark
on- fa rm research sites and in sustaining interact ions w i t h farmers. A 
longer- term perspective diminishes the start-up costs of on - fa rm research
as one has already established one's bone fides, engenders increased
understanding and trust between researchers and fa rmers , sets the stage
for the development of a corporate memory , and does not lead to the
overest imat ion o f the severity o f t ransi tory pol icy constraints. A l l too
of ten fa rming systems research programs are carr ied ou t in a piecemeal
pro ject fash ion, and " t h e in t roduct ion of an FSR program may have led
to an over-emphasis on adapt ive research when the real need was for a 
careful diagnosis of farmers ' circumstances as a basis fo r o r ien t ing appl ied
research" (Byer lee and T r i p p 1988: 140).
The ma in cost of the longer- term benchmark vi l lage perspective is the
risk of choosing unrepresentat ive vi l lages. Pressures to demonstrate re-
sults, o f ten accompanied by subsidized government programs, can also
make the vi l lages unrepresentat ive o f the i r regions o f interest and erode
the oppor tun i t ies f o r construct ive and par t ic ipa tory diagnost ic research.
Re tu rn ing to the quest ion of t rade-offs posed at the outset o f this
sect ion, o u r exper ience w i t h the conduct o f the long i tud ina l v i l lage studies
and w i t h rap id ru ra l techniques we have ut i l i zed in an ad hoc manner
shows that they are best regarded as complements ra ther than substi tutes.
T h e complementar i t y becomes most apparent when researchers th rough
intensive long i tud ina l studies ident i fy spat ial ly w ide r , researchable p rob -
lems that can be best addressed w i t h rap id ru ra l appraisal techniques.
T h e choice of me thod depends largely on research object ives and
resource availability. If the objective is to der ive fa i r l y re l iab le estimates
o f household income, there w o u l d appear to be no subst i tute fo r h igh ly
supervised, per iod ic surveys. By the same t o k e n , rap id ru ra l appraisal
techniques can be sk i l l fu l l y appl ied by researchers w i t h perspect ive to
address qu i te fundamenta l mater ia l issues over t ime and space (P inga l i ,
B i go t , and Binswanger 1987; M c l n t i r e , Bourza t , and Pinga l i : 1988). In
genera l , rap id ru ra l appraisal is p robab ly the pre fer red approach when
there is a reasonable body of scientif ic knowledge avai lable fo r the re-
search doma in of interest and where the need is to define subsets of the
research doma in fo r technology adapta t ion . I f one is opera t ing closer to
the strategic or appl ied end of the research spectrum where the challenge
is to cont r ibu te to the body of scientif ic knowledge f r o m wh ich appl ied
research can lead to technology op t ions , then long i tud ina l studies w o u l d
appear to be advantageous. Usua l l y , some of bo th is p robab ly op t ima l .
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3 The Regions and
the Villages
T h e presentat ion of research based on vi l lage or case study mater ia l
always runs the r isk of d rown ing the reader in too much location-specif ic
deta i l . To d imin ish that r isk, we close this descript ive chapter w i t h a 
section on regional and vi l lage prof i les that captures what we feel are the
salient features of the study regions. T h e ma in object ive of this chapter
w i l l have been served i f the reader is successful in con ju r ing up an image
when a vi l lage or regional name appears in the text of the analyt ical
chapters that fo l low.
Historical, Social, and Economic Background
Historical Sketch of the Study Regions 
The history of the regions is r ich ly chron ic led in the A n d h r a Pradesh and
Maharashtra state gazetteers. The three regions, Mahbubnagar , Shola-
pur , and A k o l a , were a l l ru led in the eighteenth century by the n izam of
Hyderabad , the largest pr incely state in Ind ia at Independence. The area
fo rm ing most of present-day Sholapur distr ict was captured by the Mar -
athas in 1795 (Government of Maharashtra 1977a). Be tween 1818 and
1848, the Br i t i sh gradual ly took over con t ro l f r o m the Mara thas , and i t
became a Deccan distr ict in the Bombay presidency in 1838. The present
A k o l a distr ict f o rmed par t o f Berar region in the nizam's k i ngdom un t i l
1853, when i t was ceded to the Br i t i sh in repayment of a loan and then
administered as part of the Cent ra l Providences (Governmen t of Ma-
harashtra 1977b). The reg ion fa l l ing w i th in the boundaries o f M a h b u b -
nagar distr ict was governed by the n izam before Independence ( G o v e r n -
ment of A n d h r a Pradesh 1976).
Co t t on played an impor tan t economic ro le in the Sholapur and A k o l a
districts in the late n ineteenth century. In response to the so-called co t ton
famine resul t ing f r o m in te r rup ted co t ton supplies f r o m the U n i t e d States
to B r i t a i n dur ing the A m e r i c a n C iv i l W a r , the area under co t ton rap id ly
expanded in central and western Maharashtra ( B o r p u j a r i 1973; Ben jam in
1973). Th is dramat ic supply response increased the demand fo r ru ra l
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credi t . A steep decl ine in co t ton prices in the ear ly 1870s coinc ident w i t h
near- famine condi t ions sparked a farmers ' ag i ta t ion against moneylenders
in some vi l lages of the Deccan in the early 1870s (Catanach 1966,1970) .
Tha t event , k n o w n as the Deccan R io ts , w o u l d have far- reaching i m p l i -
cat ions fo r the vi l lage ru ra l f inancia l markets descr ibed in chapter 7. In
contrast , a cash c rop such as co t ton d id no t domina te the regional econ-
o m y o f the A n d h r a Pradesh vi l lages.
T h e h is tory of the study regions is punctuated by famine and scarcity
re l ie f works . Famine was widespread in at least t w o of the three regions
in 1876/77, 1896/97, and 1899/1900 (Bhat ia 1967). Of the three regions,
Sholapur was usually the hardest h i t . Bhat ia 's c i tat ions indicate that cereal
yields in Sholapur distr ict on several occasions were less than 10 percent
of thei r no rma l levels in the second hal f o f the n ineteenth century.
Population, Migration, and Family Structure 
In spite o f dec l in ing fe r t i l i t y (Nayak 1986), the popu la t ion of the study
vil lages is st i l l g row ing . Be tween 1951 and 1981, the popu la t ion increase
ranged f r o m 35 to 50 percent across the six study vi l lages. As ide f r o m
the demographic t rans i t ion , one of the reasons fo r sustained popu la t ion
growth in the vil lages is the re lat ively l ow rate of ou t -m ig ra t ion .
A recent compar ison of the 1971 and 1981 Ind ian census data suggests
that migra t ion patterns are qual i ta t ive ly changing. M ig ra t i on is increas-
ingly character ized by longer distance movements , greater women's par-
t i c ipa t ion , and more u rban or ien ta t ion (Ske ldon 1986.). Bu t those emerg-
ing trends are hard to detect in the study vi l lages. Compared to o ther
parts of the w o r l d , Davis 's (1951) conclusion on the immob i l i t y of the
Ind ian popu la t ion st i l l r ings t rue . The bu lk of permanent m ig ra t ion is
st i l l compr ised of the w i fe mov ing to the husband's v i l lage, o f ten w i t h i n
the same ta luka and usually w i t h i n the same distr ict . Few households,
par t icu lar ly those that o w n l and , pu l l up stakes and permanent ly leave
the v i l lage. In contrast to Ca ldwe l l , Reddy , and Caldwel l 's (1982) f ind ings
f r o m thei r study of demographic behavior in nine red-soi l d ry land vil lages
in Karna taka , at no t ime in recent years has net emigra t ion approx imate ly
equaled natura l popu la t ion increase in the study vi l lages.
Immig ra t i on in to the rainfal l-assured A k o l a vi l lages fu r ther diminishes
the rate o f net emig ra t ion . A b o u t one- th i rd o f the households in the
A k o l a sample are e i ther f i rs t - or second-generat ion immigran ts , usual ly
f r o m vil lages located w i t h i n the same distr ict . A few households, usual ly
landless laborers, st i l l settle in the A k o l a vi l lages each year. In contrast ,
recent immig ra t i on in to the rainfal l -unassured Mahbubnagar and Sho-
lapur vi l lages has been negl ig ib le.
Seasonal, tempora ry migra t ion projects a d i f ferent image. Seasonal
m ig ra t i on , f requent ly w i t h i n the same state, by one or more (usual ly
male) fami l y members is widespread and appears to be increasing. For
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example , in the Mahbubnagar vi l lage about 40 percent of the households
conta ined an ind iv idua l who left the vi l lage fo r at least a mon th to pursue
emp loyment oppor tun i t ies in 1985/86.
We conclude this section w i th a few comments on fami ly structure.
A b o u t one-hal f of the sample households are nuclear; four-tenths are
stem, in wh ich one or bo th parents l ive w i t h the i r son's fami ly ; and one-
tenth are jo in t -s tem, in which the parents reside w i t h more than one
marr ied son. The incidence of extended ( inc lud ing stem and jo int -s tem)
households does not vary much f r o m vi l lage to vi l lage but has increased
gradual ly over t ime as the sample has aged. Th is gradual bu t percept ible
change supports the v iew that " j o i n tness " is p r imar i l y de termined by the
l i fe cycle. M a n y jo in t households w i l l eventual ly split i n to nuclear house-
holds, and many nuclear households once belonged to a j o i n t household.
Caste
Most residents in the six study vil lages are caste H indus . Relat ive ly few
of the caste H indus are Brahmins . The ma jo r i t y belong to communi t ies
whose t rad i t iona l occupat ion is fa rm ing . Despi te the prevalence of one
or two dominant castes, one can f ind many separate caste aff i l iat ions in
each vi l lage, ranging f r o m four teen in K inkheda to twenty - two in A u -
repalle (Dohe r t y 1982).
M a n y rungs in the caste hierarchical ladder are occupied by a few
service-caste famil ies who are employed as carpenters, b lacksmiths, bar-
bers, water carr iers, washermen, goldsmiths, etc. The i r composi t ion var-
ies f r o m vi l lage to v i l lage, but at least a dozen service-caste households
l ive in each v i l lage, where they ply their t rad i t iona l occupat ions.
On ly in K inkheda do Mus l ims and Buddhists compose more than 10
percent of the popu la t ion . Har i jans or ex-untouchables, make up 10 to
25 percent of the vi l lage popu la t ion . They are relat ively and absolutely
more numerous in the Mahbubnagar vi l lages, par t icu lar ly in Aurepa l l e .
Measured by popu la t ion and pol i t ica l power and wea l th , one or two
castes are dominant in each vi l lage. Reddis in Aurepa l le and D o k u r ,
Marathas and Dhangars in Shirapur and K a l m a n , Mal is and Marathas in
Kanzara, and Kunb is in K inkheda f i t the descr ipt ion o f dominant groups
in their vil lages. T w o dominant communi t ies , such as Mal is and Marathas
in Kanzara , in the same vi l lage are of ten pol i t ica l r ivals. Pol i t ica l fac-
t ional ism erod ing vi l lage harmony and sol idar i ty has intensi f ied fo l low ing
the in t roduc t ion of fo rma l local government inst i tut ions for wh ich elec-
t ions are o f ten hot ly and acr imoniously contended.
The caste hierarchy is dynamic, as some castes perceive themselves in
ascendancy and others in decl ine. Increasingly w i t h i n the upper castes,
mater ia l expectat ions l o o m large in the perceived hierarchy. Deshmukhs,
the landed aristocracy of Maharashtra ( K u l k a r n i 1967), are an apt ex-
ample of a group in economic decl ine in Kanzara. They fo l l ow t rad i t iona l
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caste norms and do no t a l low the i r members to engage in manua l labor .
Several D e s h m u k h households have sold a lo t of the i r land to o ther
fa rm ing communi t ies w h o do no t abide by this res t r ic t ion.
Unden iab l y , caste strongly inf luences many aspects of human en-
deavor . W h o m one marr ies , where one l ives in the v i l lage, w i t h w h o m
one eats, and where one fetches water are a l l cond i t ioned by caste.
A l t h o u g h almost a l l castes o w n some land ( in Au repa l l e sixteen o f the
twen ty - two castes o w n land ) , caste is a good marker of large l andown-
ership in each of the vi l lages. W h i l e many higher-caste households do
no t o w n much i f any l and , i t i s rare to encounter H a r i j a n households
own ing an appreciable amount o f land .
Caste also contr ibutes to expla in ing some more subtle dimensions of
human behavior in the vi l lages. For instance, the of t - repeated observat ion
that members of castes whose t rad i t iona l occupat ion was fa rm ing are
better farmers than those f r o m castes whose t rad i t iona l occupat ion was
a non fa rm ing act iv i ty is statist ically conf i rmed in chapter 6.
S t i l l , i t w o u l d be w r o n g to develop tunne l v is ion and assign al l var ia t ion
in h u m a n behavior exclusively to caste dif ferences among vi l lage resi-
dents. Caste plays l i t t le par t in w h o hires w h o m (Binswanger et a l . 1984),
w h o buys or sells f r o m w h o m , or even w i t h w h o m one plays cards (Bhende
1983). In the analyt ical chapters that f o l l ow , the effects of caste in ex-
p la in ing behaviora l dif ferences are sometimes complex and o f ten over-
shadowed by o ther considerat ions. The fo l l ow ing quote by Binswanger
and Singh (1988: 8 ) , w h o recent ly examined the in tergenerat ional trans-
mission of weal th in the study vi l lages, is indicat ive of why simpl ist ic
explanat ions should not be at tached to the ro le of caste in de te rmin ing
economic outcomes:
Lower caste (adjusted for parental education) leads to lower education, indicating
either poorer access to low caste individuals to the education system or poorer
commitment to education. Similarly, caste sharply affects how much inheritance
an individual receives. In sharp contrast, however, once a person has been given
his or her endowment in terms of inheritance and schooling, caste does not
strongly affect their individual performance, i.e. caste and ability do not seem
to be correlated. Nor does it appear that an individual's performance in the private
economy of the villages is constrained by caste.
T h e caste h ierarchy may not be break ing down but i t is rap id ly e rod ing
at the edges in a l l the vi l lages. Har i j ans and upper castes m ix in publ ic
places, spending leisure t ime together. Har i j ans and o ther scheduled
castes are less d iscr iminated against today than they were in the past
(Kshirsagar 1983). ( "scheduled caste" refers to the lowest - rank ing H i n d u
castes, wh ich were l is ted in a schedule at tached to the Governmen t of
Ind ia A c t o f 1935, wh ich legal ly safeguarded the i r r ights and en t i t led
them to pre ferent ia l economic t rea tment . ) T h a t observat ion about less-
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ening caste d iscr iminat ion over t ime applies w i t h more force in the M a -
harashtra vi l lages, where caste restr ict ions are not fo l lowed as str ict ly as
in the A n d h r a Pradesh vi l lages.
Transactions are increasingly monetar ized and becoming more i m -
personal . Mos t members of the vi l lage service-related castes who ply
thei r t rad i t iona l occupat ion in the vi l lage are now pa id only in cash or
receive cash in add i t ion to i n -k ind remunera t ion . Mos t members of these
castes supplement thei r t rad i t iona l l i ve l ihood w i t h earnings f r o m fa rming
and agr icul tura l labor. Several have migra ted f r o m the vil lages. Others
have postponed teaching their t rad i t iona l t rade un t i l the i r son's educat ion
is completed.
Consequent ly , the stock of t rad i t iona l services o f fered to vi l lage res-
idents is dw ind l ing . As many other vi l lage studies have concluded (Adams
and Wol temade 1970), the vil lages are each day less autonomous and
more interdependent w i th the outside w o r l d . Interdependence manifests
itself in larger farmers going out of thei r way not to al ienate labor house-
holds because more exposure to the outside w o r l d enhances laborers '
real izat ion that o ther oppor tun i t ies compete w i t h w o r k in the vi l lage
casual labor marke t (B id inger , N a g , and Babu 1986a).
E d u c a t i o n
In the late 1970s, the mean l i teracy rates and educat ional levels of re-
spondent households were not that d i f ferent f r o m the a l l - Ind ia averages
(Laufer 1983). For adults n ineteen or o lder , about 50 percent of men and
15 percent of women were l i terate. A b o u t 62, 28, and 8 percent of i n -
dividuals aged six to e leven, twelve to seventeen, and eighteen to twenty-
three, respectively, at tended school. For the same age cohorts , the a l l -
Ind ia f igures were 64, 27 and 6 percent ( W o r l d Bank 1980).
A l s o , l ike much of ru ra l I nd ia , an increasing level of educat ion is one
of the changing features of vi l lage l i fe . Compared to their parents, ch i l -
dren are more l ike ly to enro l l and spend more t ime in school. Boys are
more educated than their fathers, and girls are more educated than thei r
mothers. A b o u t 62 percent of young men aged f i f teen to nineteen received
at least a fifth grade educat ion in the late 1970s. On l y about 7 percent
of the men fo r ty or o lder had advanced that far in school.
The educat ional t ransi t ion is occurr ing much faster in the Maharashtra
vi l lages, where educat ion has t rad i t ional ly been pr ized more h ighly. A 
p r imary school was established in Shirapur as early as 1848. Presently,
the vi l lage w i t h the highest net enro l lment rate is K inkheda . In Kanzara
and K inkheda , almost al l boys start p r imary school. In contrast, in A u -
repalle and D o k u r on ly about one male ch i ld in two enro l led in the f i rs t
grade in the late 1970s.
Educat iona l inequal i ty by gender is widespread in al l the study vil lages.
For each age cohor t , w o m e n are less educated than men . The educat ional
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prof i le o f w o m e n age f i f teen to n ineteen resembles that f o r m e n o lder
than fo r t y . E v e n in Kanzara and K i n k h e d a the chances of a g i r l ever
enro l l ing in p r ima ry school s tood at on ly about 50 percent in the late
1970s. S t i l l , w o m e n have made progress, albei t at a much slower rate
than m e n . A b o u t one w o m a n in fou r in the younger cohor t age f i f teen
to n ineteen has at ta ined the f i f th s tandard. Fo r the w o m e n fo r t y or o lder ,
on ly about one w o m a n in f i f ty received a f i f th grade educat ion.
Greater access to h igher- level school ing w i t h i n each of the vi l lages is
one par t ia l exp lanat ion fo r the increasing level o f educat ion , bu t i t on ly
tells par t of the story. Since 1955 in A u r e p a l l e , 1954 in D o k u r , 1848 in
Shi rapur , 1870 in K a l m a n , a round 1905 in Kanzara , and 1938 in K i n -
kheda, vi l lagers have had access to a p r imary school o f fe r ing up to a 
f ou r th grade educat ion. D u r i n g much of the t i m e , school was on ly sparsely
at tended. Fo r example , no students enro l led in school in Shirapur in
1949/50.
The o ther and more impor tan t par t o f the story centers on increasing
demand fo r educat ion , wh ich is ref lected in a g row ing awareness that a 
higher level o f educat ion is requ i red fo r non fa rm emp loyment and fo r
coming to gr ips w i t h a more m o d e r n , l i terate w o r l d . A l t h o u g h some large
farmers wo r r y that increasing educat ion w i l l cause i r reversib le a t t i tud ina l
change de t r imenta l to the w o r k ethic o f the agr icu l tura l labor fo rce , most
vi l lagers regard educat ion as a good th ing fo r the i r ch i ld ren . The fo l l ow ing
excerpt f r o m a study of demographic behavior in n ine d ry land vi l lages,
w i t h soils and c l imate qu i te s imi lar to those o f Au repa l l e and D o k u r , in
Mysore distr ic t o f Karna taka probab ly conveys the feel ings o f many v i l -
lage residents about educat ion:
During the first years there is only limited parental ambition for the child and 
only a slowly growing feeling of a drain on the household's labor resources
(although this can change dramatically if the household structure alters)—but a 
greater, and increasing awareness of the financial cost. By the end of elementary
school, if the child (especially a son) is doing wel l , likes school, and perhaps is
developing scholastic ambitions, then the family may think of preparing the child
for nonagricultural employment, anticipating a substantial return on their in-
vestment. (Caldwell, Reddy, and Caldwell 1984: 40)
D e m a n d w o u l d be greater i f labor-saving mechanizat ion l i ke what has
occurred in the Pun jab (Nag and K a k 1985) had decreased the oppor -
tun i ty cost of ch i ldren 's labor . A l t h o u g h on ly about 15 percent of the
ch i ldren aged f ive to f i f teen earn wage income, most do some household
o r f a r m w o r k , usual ly an imal husbandry. D a t a f r o m t ime diaries ma in -
ta ined du r ing the f i rst t w o years of the vi l lage studies show that this is
par t icu lar ly t rue in Au repa l l e and D o k u r , where ch i ld ren spend fewer
hours in school and more hours w o r k i n g in f a rm and/or domest ic act ivi t ies
The Regions and the Villages / 31
than in the Maharasht ra vi l lages. T h e economic value of such wo rk has
not changed appreciably in recent decades.
The educat ion of the parent clearly matters in the school ing of the
ch i ld (Lau fer 1983). Bet ter-educated mothers are more l ike ly to have
daughters w h o spend more t ime in school . The same is t rue for fathers
and sons. The inf luence of the parent 's school ing is also conf i rmed in
studies analyzing distr ict data (Rosenzweig and Evenson 1977). Bu t par-
ent 's educat ion on ly helps to augment the school ing prospects of ch i ldren
of the same gender (Lau fe r 1983). Educa t ion of the mother had no effect
on her son's school ing; nei ther d i d educat ion of the father have much
bear ing on his daughter 's educat ion.
Evidence on the size of returns to investment in educat ion in the study
vil lages is m ixed . The research by Binswanger and Singh (1988), c i ted
earl ier in this chapter and based on f ive study regions and ten vi l lages,
is consistent w i t h the educat ion of the head of the household having a 
sizable and signif icant impact on income de te rmina t ion and asset accu-
mu la t i on . Tha t impact is net of the effects of caste, sex, inher i ted wea l th ,
and vi l lage residence of the household head and is adjusted fo r abi l i ty .
On the other hand , educat ion of the head does not usually do a good
j o b in expla in ing the var ia t ion in household per formance w i t h i n a reg ion.
N o r are differences in educat ion mani fested in substant ial dispari t ies in
wages pa id to agr icu l tura l labor. M a n y household heads in the late 1970s
had not at tended school . T h e average years of school ing fo r the 240 heads
of household was on ly a l i t t le over two years. In the f u tu re , an increasing
level of and var ia t ion in educat ion should have more visible consequences
in d i f ferent ia t ing human behavior .
Infrastructure and Product and Input Markets 
Whi l e none of the study vil lages is as blessed w i t h in f rast ructure as those
in i r r igated tracts, the vil lages are general ly much bet ter suppor ted by
publ ic-sector investment than simi lar ones in the semi-ar id t ropics of
A f r i c a . None of the vil lages are located on a paved r o a d , but al l are no
more than a few k i lometers away. Buses p ly dai ly to and f r o m the vi l lage
or stop a few k i lometers away. A l l the vil lages are e lect r i f ied, bu t re lat ively
few of the households in each vi l lage receive e lect r ic i ty , wh ich is p r imar i l y
used fo r agr icu l tura l purposes. One fa i r -pr ice shop sel l ing subsidized ker-
osene, sugar, r ice, or wheat is located in each v i l lage. O n e cannot wa lk
very far in any of the vil lages w i thou t encounter ing a smal l pr ivate shop
reta i l ing a few inexpensive consumer goods.
The vast ma jo r i t y o f vi l lagers marke t the i r produce in nearby regulated
markets , wh ich appear to be qui te eff icient and receive in f rast ructura l
support f r o m the government ( R a j u and v o n O p p e n 1982). Mos t farmers
rely on the auct ion system in the regulated marke t and sell when they
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arc e i ther s t rapped f o r cash or when they fee l the pr ice in the regulated
marke t is suff ic ient ly remunera t ive . Farmers no rma l l y store and marke t
the i r crops in p iecemeal fash ion ; w i t h the except ion o f some crops l i ke
g roundnu t , they seldom sell a l l the i r p roduc t i on immedia te ly af ter har-
vest.
M a r k e t i n g inputs , especial ly seed and fer t i l i zer , leave much more to
be desired than does ou tpu t marke t i ng . Eve ry year in each of the vil lages
the resident invest igator received many requests to make arrangements
so that farmers cou ld mo re readi ly procure desired imp roved inpu ts ,
especially the seed of mode rn var iet ies, wh i ch were more supply con-
strained than any i t em o ther than p r imary heal th care. To our knowledge ,
a resident invest igator has never been asked to assist in marke t i ng a 
farmer 's c rop .
Persistent anecdotal evidence f r o m the resident invest igators and ex-
perience f r o m sett ing up an exper imenta l inpu t supply depot in Au repa l l e
in 1981/82 suppor ted Desai 's emphasis (1982, 1986) on the impor tance
of supply avai lab i l i ty and nonpr ice considerat ions in cond i t ion ing input
use. T h e impor tance of seed avai labi l i ty of imp roved variet ies was most
no ted in g roundnu t , wh ich has unusual ly l ow seed mu l t i p l i ca t ion rat ios
and l im i t ed pr ivate-sector par t ic ipat ion in seed p roduc t i on .
The Agricultural Sett ing
Soils and Soil Heterogeneity 
T h e vi l lages are representat ive in one respect: considerable soi l hetero-
geneity i s f ound w i t h i n d ry land fa rm ing communi t ies in Ind ia 's S A T . The
potent ia l f o r sharply contrast ing soi l types to exist side by side was no ted
and succinctly descr ibed by M a n n and associates in the i r 1917 study of
one vi l lage on the B o m b a y Deccan , wh ich encompasses the Sholapur
vi l lages:
This condition of things is perhaps characteristic, in general lines, of all rocky
regions. But in the Deccan the transition from the bare rocky uplands to the
smiling valleys with deep soil is sharper than almost anywhere. A few yards wil l
separate sometimes a piece of bare rock giving at the most a very thin grass
herbage, and a rich deep black soil capable of growing the biggest and finest
crops of sugarcane. We have passed along a road where there was rock on one
side, and a crop of sugarcane giving a yield of thirty to forty tons per acre on
the other. And such cases abound. (Mann 1917: 8)
Of the study regions, soi l heterogenei ty is most ev ident in the M a h -
bubnagar vi l lages. In A u r e p a l l e , f o r example , farmers classify vi l lage soils
i n to f i ve b road groups ( D v o r a k 1988). T a k i n g i n to account m ixed and
trans i t ional soils and o ther characterist ics, th i r teen subgroups can be
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ident i f ied. At the f inest level o f classif ication, farmers recognize twenty-
one soi l categories.
Widespread soi l heterogenei ty w i t h i n red-soi l vi l lages also is conf i rmed
by deta i led soi l surveys. For example , in one A l f i so l site w i t h soils roughly
simi lar to those in the A n d h r a Pradesh vi l lages, soi l taxonomists classified
vi l lage soils in to twelve units based on soi l dep th , occurrence of gravel
in the pro f i le , subsoil tex tu re , and parent mater ia l . Incorpora t ing three
addi t iona l considerat ions—surface tex tu re , s lope, and degree of ero-
s ion—in to the classification led to the ident i f icat ion of f i f ty- two subunits
w i t h i n the same vi l lage (Naga Bhushana, Shankaranarayana, and Shi-
vaprasad 1987).
In the black-soi l Sholapur and A k o l a vi l lages, the d is t inct ion among
soil groups is no t as ma rke d as in the red-soi l Mahbubnagar vil lages.
Farmers describe soils by the degree to and manner in wh ich they depart
f r o m an ideal soi l type. Tex tu re and dep th are impor tan t characteristics
in cond i t ion ing farmers ' percept ions on how soils in the vi l lage grade
away f r o m the ideotypic soi l in the Sholapur and A k o l a vi l lages. Six
ma jo r soi l types are recognized by farmers in the Sholapur vi l lages. Soils
are more spatial ly homogeneous in the A k o l a vi l lages, where on ly three
ma jo r groups appear in the farmers ' taxonomy and where var ia t ion in
soil depth and texture is signif icantly less than in the Sholapur vi l lages.
Di f ferences between the soils of the study vil lages w i t h i n the same
region are most pronounced in the Sholapur vi l lages. Shirapur is bet ter
endowed w i t h deep black so i l ; K a l m a n has more up land area in shal lower
and l ighter soils wh ich do not have enough soil moisture re ten t ion capacity
to permi t more assured cropp ing in the pos t - ra iny season.
W e t l a n d , o f ten i r r iga ted , plots display less soi l heterogeneity than
dry land f ie lds ( D v o r a k 1988). In the process of agr icu l tura l intensi f icat ion
on i r r igated f ie lds, farmers ' management is l ike ly to result in the m o d i -
f icat ion of soil qual i ty characterist ics, leading to a reduct ion in spatial
soil var ia t ion among smal l wet land plots. For example , cul t ivators in the
Mahbubnagar vil lages spread silt accumulated in tank beds, described
later in this chapter , on the i r i r r igated f ie lds. Over t ime more wells have
also been dug in tank beds, p rov id ing greater access to i r r iga t ion to the
most fer t i le and u n i f o r m land in the vil lages.
Rainfall, Area Variability, and Covariate Risk 
D r y l a n d agr icul ture in the vil lages is dependent on the southwest m o n -
soon, wh ich usually becomes active a round mid-June and recedes by m i d -
October . The date of the in i t ia t ion of the monsoon is by no means certain
nor is the amount of ra in fa l l to be received. Because farmers plant in to
a d ry soi l prof i le and because delayed p lant ing is strongly associated w i t h
y ie ld loss, t ime ly and adequate p lant ing season ra in fa l l is necessary fo r
34 / Methods and Profiles
successful c ropp ing . W h e n the monsoon "plays- t r u a n t " or is i n i t i a l l y
erra t ic , the p lanned c ropp ing strategy may no longer be o p t i m a l ; farmers
adapt to emerg ing i n f o r m a t i o n on ra infa l l events by changing crops or by
fa l l owing l and .
Before describing some of the over t consequences ( the m o r e subtle
ones are discussed in chapters 8 and 10) of ra infa l l uncer ta in ty , we ex-
amine in figure 3.1 the in te r reg ional va r ia t ion in cumula t ive weekly ra in -
fa l l ove r t en calendar years f r o m 1976 to 1985 in the cont inuous vi l lage
( i n each study region) where ra infa l l was recorded dai ly since June 1975.
C o m p a r e d to A u r e p a l l e and Shirapur , higher and less variable ra infa l l
in Kanzara is manifested in f igure 3.1 by the steeper mean ra infa l l curve ,
wh ich rises sharply at the onset of the ra iny season in mid-June , and by
the na r rower spread in the standard deviat ions a round the week ly cu-
mula t ive mean , w h i c h tapers o f f when the monsoon recedes in m i d -
October . O n l y in one year in ten d i d to t a l annual ra infa l l d ip be low 700
mm in Kanzara . Ra infa l l was scantier and more errat ic in A u r e p a l l e and
Shirapur , where the recent ra infa l l h is tory was characterized by peaks
and valleys. Indeed , in A u r e p a l l e , a year of n o r m a l ra infa l l w i t h i n a 
standard devia t ion of the ten-year annual mean was a rare event. Four
years in A u r e p a l l e and four in Shirapur were unusually d ry . O v e r a l l , the
study pe r iod was marked by some steep shortfalls in ra infa l l in the Sho-
lapur and Mahbubnagar villages. Nonetheless, a severe and pro longed
rainfa l l deficit l i ke the "never in a hundred years" (Lade j insky 1977) 1971
to 1973 drought in western Maharashtra d i d not occur.
In the Mahbubnagar and A k o l a villages, more than 90 percent of area
cul t ivated is p lanted du r ing the khar i f , or ra iny season. Er ra t i c ra infa l l
coupled w i t h deep clay soils in the Sholapur villages makes i t much more
profi table for farmers to store prec ip i ta t ion in the i r deeper soils du r ing
the ra iny season and cul t ivate crops under a regime of receding soil
mois ture du r ing the rab i or pos t - ra iny season. The super ior i ty of the
farmers ' strategy is demonstra ted in crop s imula t ion models , wh ich show
that sorghum planted i n the ra iny season w i l l fai l t w o years i n five i n
Sholapur (Binswanger , V i r m a n i , and K a m p e n 1980). O n l y the shallower,
usually more upland soils, wh ich cannot store enough mois ture for suc-
cessful pos t - ra iny season c ropp ing , are sown dur ing the rainy season.
A l t h o u g h pos t - ra iny season c ropping in early October is a surer bet
on the deeper Shirapur soils than sowing in the ra iny season in mid-June,
ra infa l l du r ing the pos t - ra iny season is also extremely var iable . T h e coef-
f i c i en t o f va r ia t ion ( C V ) o f to ta l g rowing season soi l mois ture for Shirapur
over the ten-year study pe r iod exceeded 50 percent; the CV for Kanzara
was on ly 25 percent.
In the Sholapur villages, the relat ive impor tance of ra iny and pos t -
ra iny season c ropping can f luctuate sharply f r o m season to season. D u r i n g
a " n o r m a l " ra infa l l year, ra iny season crops account for about 40 percent
Figure 3.1 Mean cumulative rainfall by week over ten years from 1976 to 1985 by
village
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of gross c ropped area, bu t du r i ng an unusual ly d ry ra iny season l i ke 1977/
78 the share of ra iny season c ropp ing in gross c ropped area can fa l l to
less than 10 percent . (A decade later in 1986/87 l ow and errat ic prec ip-
i t a t i on again compe l led farmers in Shi rapur to fo rgo ra iny season p lan t ing .
In response to escalating sorghum fodder pr ices, fa rmers , ou t o f desper-
a t ion to produce some biomass, p lan ted even the i r l ighter up land soils
to pos t - ra iny season sorghum, wh ich eventual ly fa i led. )
A n o t h e r p r ime example o f area var iab i l i ty cond i t ioned by ra in fa l l
events a t p lan t ing also occur red in Au repa l l e in 1976/77, when farmers
subst i tuted a compet ing and hardy cash c rop , castor, fo r the i r t rad i t iona l
sorghum crop . In years l i ke 1976/77, when the southwest monsoon is la te ,
the scope fo r pest damage on sorghum is great ly enhanced and farmers
are bet ter o f f p lan t ing castor.
Of the three study regions, the po ten t ia l f o r area var iab i l i ty is greatest
in the red-soi l Mahbubnagar vi l lages because farmers usual ly have on ly
t w o to f ou r days to p lant a t the in i t i a t ion o f the monsoon before the
upper soi l layers become too dry fo r ge rmina t ion . M o r e o v e r , greater
access to m i n o r i r r iga t ion works dependent on surface runo f f and g round-
water recharge in this hard rock reg ion expands the scope fo r f luctuat ions
in ra in fa l l to translate in to area var iab i l i t y .
In ter reg iona l di f ferences in the degree of ra in fa l l uncer ta in ty at p lant-
ing are h igh l ighted in f igure 3.2, wh ich presents i n fo rma t i on on the mean
and standard dev ia t ion in p lan t ing date fo r d ry land f ie lds sown in the
ra iny season fo r t w o cont inuous vi l lages: d rought -p rone Au repa l l e and
rainfal l -assured Kanzara . A l t h o u g h the monsoon usual ly sets in ear l ier
in A u repa l l e , i t is o f ten no t that v igorous; consequent ly , the s imple av-
erage standard dev ia t ion in p lan t ing date across the ten c ropp ing years
was about f i f teen days ( i . e . , i t takes about one m o n t h to p lant 95 percent
o f the d ry land f ie lds sown in the vi l lage in the ra iny season). In contrast ,
ear ly season p lan t ing ra in fa l l is usual ly adequate in Kanzara ; the s imple
average standard dev ia t ion in p lan t ing date was on ly six days. Th is con-
trast was based each year on about 75 d ry land f ie lds in Au repa l l e and
150 in Kanzara . T h e contrast w o u l d be even sharper i f we had inc luded
al l p lots sown in the ra iny season, as farmers in the Mahbubnagar vi l lages
w i l l p lant i f showers are received in M a y . M a y sowings are typical ly
v iewed as r isky (B inswanger et a l . 1982).
H i g h ra in fa l l uncer ta in ty also manifests i tself in seasonal c rop labor
demand pat terns that can change marked ly f r o m one year to the next .
No ra in means no seasonal w o r k in c rop p roduc t i on . T h e dependency o f
seasonal labor demand on ra in fa l l i s most v iv id ly i l lus t ra ted in the red -
soi l Mahbubnagar v i l lage A u r e p a l l e , where to ta l mon th l y labor use in
c rop p roduc t ion on respondents ' f ie lds is char ted in f igure 3.3 f o r f ive
contrast ing ra in fa l l years. L a b o r demand in the slack pe r iod f r o m Feb-
ruary to M a y does no t f luc tua te much f r o m year to year, bu t seasonal
peaks can occur in any mon th f r o m June to January. La te bu t abundant
early season ra in fa l l in 1976/77 resulted in the a fo rement ioned expansion
of castor area, and evenly d is t r ibuted growing-season ra in fa l l subse-
quent ly accentuated the demand for harvest ing and threshing labor in
January. Prospects fo r a good crop year in 1977/78 were sharply cur ta i led
by a th i r ty -day midseason drought and by ra in fa l l be low 20 mm in Sep-
tember ; thus, June, wh ich was character ized by re lat ive ly low but unu -
sually wel l -d is t r ibuted planting-season ra in fa l l , was the m o n t h of peak
labor demand . Heavy end-of-season ra in fa l l in September increased the
demand fo r labor in December and January in 1981/82. In contrast , early
season ra in fa l l was more adequate in 1980/81, bu t negl igible end-of-sea-
son ra in fa l l l opped o f f the December to January peak evident in 1981/
82. Perhaps the worst d rought year was 1982/83, when p lan t ing ra in fa l l
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Figure 3.2 Means and standard deviations of planting date during the rainy season for
Aurepaile and Kanzara from 1975/76-1984/85
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was sparse and ra in fa l l f r o m July 15 to September 15 d id no t exceed 100
m m . Tha t d rought led to reduced seasonality in labor demand.
A n o t h e r ra in fa l l - re la ted theme that recurs in several chapters of this
book is the less than expected level of covariance in ra in fa l l outcomes
across the study regions w i t h i n Ind ia 's S A T . The data on annual ra in fa l l
do convey a fa i r ly h igh degree of shared up and d o w n movement across
the three vi l lages, par t icu lar ly between Au repa l l e and Shirapur . B u t more
relevant ind icators , such as growing-season ra in fa l l and to ta l soi l mois ture
avai lable fo r c rop g r o w t h , o f h o w good the year was fo r c rop p roduc t i on ,
Figure 3.3 Monthly crop labor use and rainfall in Aurepalle for selected years
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were no t that covar iate. M o r e of ten than no t , growing-season ra infa l l
was re lat ively h igh in one region and low in another. Wh i le annual ra in fa l l
was signif icantly correlated at 0.60 between Aurepa l le and Shirapur, cor-
re la t ion coefficients between the two vil lages for ei ther cropping-season
ra in fa l l or to ta l soi l moisture avai lable, est imated w i t h a weekly water
balance mode l described in Reddy (1979), dur ing the growing season
approached zero, ranging f r om - 0 . 1 3 to 0.16.
Land
By the early twent ie th century, almost al l cul t ivated land in the study
vil lages was owned by individuals in f reeho ld or r yo twar i tenure. Land
was pr ivate ly owned , and farmers paid revenue di rect ly to the government
w i thou t the in tervent ion of intermediar ies.
Private proper ty has a longer history in the Maharasht ra vil lages com-
pared to the A n d h r a Pradesh vi l lages, where wel l in to the nineteenth
century feudal landlords called Jamindars leased land to in termediar ies,
or Mak tadars , who in tu rn auct ioned cu l t iva t ion r ights to vi l lage farmers
( R a j u 1981). The tu rn ing po in t in the evo lu t ion f r o m a feudal to a f reehold
system in the A n d h r a Pradesh vil lages came in 1881 w i t h the Survey
Sett lement A c t , wh ich recognized ind iv idua l ownersh ip r ights and led to
the demise of the Mak tadar system. The last stage in the evo lu t ion to
pr ivate proper ty was completed short ly after Independence, when ten-
ancy legislat ion granted ownership r ights to long- term occupants of land.
Based on our 1975 census data in the six study vi l lages, the d is t r ibu t ion
of cul t ivated land in the Mahbubnagar vil lages closely resembles the
d is t r ibut ion of fa rm size est imated f r o m the a l l - Ind ia agr icul tura l census
data (Bandyopadhyay 1986). A b o u t 60 percent of operated holdings are
smaller than 2 ha ; on ly 5 percent of holdings exceed 10 ha. In the more
dry land Sholapur and A k o l a vi l lages, operat ional holdings above 10 ha
are about as numerous as those below 2 ha.
The d is t r ibut ion of owned land is somewhat less skewed in the Sholapur
villages than in the Mahbubnagar and A k o l a vi l lages. N o t surpr is ingly,
income is also more equi tably d is t r ibuted in the Sholapur vil lages (see
chapter 4) .
A l t h o u g h owned land is inequi tably d is t r ibuted in al l the vi l lages,
households cul t ivat ing more than 20 ha are rare. Six ty- two of the 1,174
(or about one in twenty) households enumerated in the 1975 census
cul t ivated more than 20 ha. The i r median opera ted area was about 35
ha. The largest landholder in the study vil lages owns 250 acres. He wields
less inf luence in that vi l lage than several of the other vi l lage elders.
Irrigation
The vil lages are predominant ly d ry land , but i r r iga t ion f igures p rominent ly
in the A n d h r a Pradesh vi l lages, part icular ly in D o k u r , wh ich is more
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heavi ly i r r iga ted than we in i t ia l ly thought . In the late 1970s, i r r igated
land re lat ive to gross c ropped area var ied f r o m about 32 percent in D o k u r
to less than 1 percent in K i nkheda (Jodha, A s o k a n , and Ryan 1977).
I r r i ga t ion is also steadily increasing in impor tance in al l the vi l lages. In
1975/76 about 12 percent of to ta l gross c ropped area was i r r igated across
the six vi l lages. By 1983/84 the share of i r r igated land had increased to
20 percent .
T rends in i r r iga t ion in the study vil lages m i r r o r what has happened in
the last th i r t y years in the hard rock regions of Ind ia 's S A T . The area
i r r iga ted by groundwater is increasing, surface i r r iga t ion f r o m smal l catch-
ment reservoirs cal led tanks is dec l in ing, and electr ic pumpsets have
rapid ly replaced an ima l -d rawn and diesel-powered l i f t ing devices.
In response to popu la t ion pressure and abet ted by increasing ru ra l
e lect r i f icat ion, subsidized electr ic i ty , rap id technological change in
groundwater pump ing and in l i f t i r r i ga t ion , and cheap ins t i tu t iona l c red i t ,
the pace of we l l s ink ing and deepening has accelerated in recent decades.
For example , by 1984 there were 190 wells inside the Au repa l l e vi l lage
boundar ies. Ag r i cu l t u ra l wells in use increased by 25 percent f r o m 1974
to 1984; electr ic pumpsets grew in number f r o m 75 to 136 ( W i g h t m a n ,
fo r thcoming) . Nonetheless, some wells are very o l d ; the i r construct ion
predates l i v ing memory .
The wel ls in the hard rock regions of the Deccan are not the more
fami l ia r tube wel ls o f the a l luv ia l plains of no r the rn Ind ia bu t are dug
wells that p rov ide a much larger area to intercept water-bear ing f issures
in the grani t ic strata. They are 25 to 40 f t deep and 15 to 30 f t w ide .
Compared to tha t f r o m tube wel ls , wh ich tap underg round aqui fers, water
y ie ld f r o m dug wel ls is l ow and recharge slow. Wa te r is pumped fo r two
to three hours a day. Recharge may take several days.
Wel ls in the grani t ic Mahbubnagar vi l lages have a higher water y ie ld
than wel ls o f comparable size in the A k o l a and Sholapur vi l lages, where
the substrata are basalt ic. On average, as much as 2 to 3 ha are i r r igated
from a w o r k i n g we l l in D o k u r , wh i le a representat ive w o r k i n g we l l in
K a l m a n supplies water to less than 1 ha.
U n l i k e in Au repa l l e and D o k u r , where many wel ls have been f inanced
by vi l lage money lenders , greater access to ins t i tu t iona l credi t since the
ear ly 1950s has spurred we l l d r i l l i ng in the Maharasht ra vi l lages (Bhende
1983; Kshirsagar 1983). I r respect ive of the source of f inance, d igging and
deepening wel ls and buy ing electr ic pumpsets account f o r a large share
of agr icu l tura l investment in a l l the vi l lages.
Mos t we l l owners in each vi l lage now l i f t water w i t h electr ical p u m p -
sets. A few w h o are poor l y s i tuated geographical ly , economica l ly , or
po l i t ica l ly st i l l re ly on motes, that is, bu l lock -d rawn rope and leather
scoop- l i f ts , or on d iesel -powered o i l engines. E lect r ica l pumpsets are
pre fe r red by almost al l we l l owners because electr ic i ty is more heavi ly
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subsidized than diesel fue l . In prices prevai l ing in the early 1980s in the
Aurepa l le watershed, the rat io of operat ing costs fo r the three al ternat ive
l i f t systems—motes, o i l engines, and electr ical pumpsets—was 5 : 2 : 1
(Engelhardt 1984).
The prof i tab i l i ty o f we l l digging varies marked ly f r o m wel l to we l l . An
economic analysis of twenty-eight wells in Aurepa l le and in a neighbor ing
vi l lage showed an average internal rate of re tu rn of 9 percent (Engelhardt
1984). A few wells were d ry holes, most were seasonally we t , and some
of the more successful ones were perennia l ly we t , supply ing water to
ra iny , pos t - ra iny , and summer season crops. A few of the lat ter were
characterized by in ternal rates of re tu rn exceeding 25 percent. The most
prof i tab le wells were ei ther sited on good aquifers and/or located be low
tanks, smal l catchment reservoirs wh ich are described later in this sect ion.
The lat ter is an example of conjunct ive use of surface water and g round-
water . The benefits of conjunct ive use are we l l documented ( D h a w a n
1986). In par t icu lar , wells dug w i t h i n canal- i r r igated tracts are o f ten more
prof i table than those dug in dry land regions away f r o m sources of surface
i r r iga t ion .
Shared ownership of wells and pumpsets is the salient example of group
act ion in managing product ive resources in the vil lages ( D o h e r t y , M i -
randa, and Kampen 1982). Joint ownersh ip of wel ls is prevalent in the
Sholapur vi l lages, less common in the Mahbubnagar vi l lages, and rare in
the A k o l a vi l lages. A m o n g the active wells j o in t l y or solely owned by
respondent households in Shirapur, Au repa l l e , and Kanzara , the average
number of owners per we l l is 4.8, 2.4, and 1.0.
The cost of s ink ing wells is somewhat greater in Sholapur than in the
other regions, wh ich enhances the incentives fo r enter ing in to j o i n t ven-
tures when farmers are conf ronted w i t h an imperfect capi tal marke t , as
they are in the vil lages. Add i t i ona l l y , the pro f i tab i l i ty of d ry land agr i -
cul ture in the Mahbubnagar and Sholapur vil lages pales in compar ison
to what can be obta ined in the A k o l a vi l lages, where groundwater re-
charge is also low. In o ther words , the oppor tun i t y cost of not buy ing or
leasing in land for d ry land p roduc t ion is much higher in the A k o l a vil lages
and dampens incentives fo r invest ing in wel ls.
Water use in the jo in t l y owned wells is governed by a fa i r ly simple set
of rules that are invar iant over t ime (Dohe r t y , M i r a n d a , and Kampen
1982). Water r ights are inher i ted—div is ion-of-use r ights among brothers
at inher i tance par t ia l ly explains j o in t ownership in the Mahbubnagar and
Sholapur v i l lages—and marke ted , but water is seldom sold to ne ighbor ing
farmers. Water is much scarcer than land for a l l but the smallest i r r igated
farms.
W i t h the except ion o f D o k u r , sole ownership o f more than one wel l
is rare. The incent ive to o w n wells is much stronger than the ambi t ion
to o w n land in al l the vi l lages, especially in Au repa l l e , D o k u r , Shirapur,
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and K a l m a n . A m o n g vi l lagers, wea l th is most readi ly commun ica ted in
the number of p roduct ive wel ls a household owns than in how much land
they have.
Smal l catchment reservoirs cal led tanks are the o ther source of water
fo r i r r iga t ion in the A n d h r a Pradesh vi l lages. They are one of the most
not iceable features of the landscape of South Ind ia in regions where the
under ly ing rock is grani te . The largest tank is in D o k u r . I ts command
area approaches 200 ha. Several smal ler tanks w i t h command areas less
than 30 ha also dot the vi l lage landscape in Au repa l l e and D o k u r .
L i k e much of South I n d i a , i r r iga t ion f r o m tanks is decl in ing in im-
portance in Au repa l l e and D o k u r . Tanks have si l ted over t ime . W i t h
increasing popu la t ion pressure, the demand to o w n land in the tank bed
has also r isen, resul t ing in confl icts between farmers in the command
area and those in the tank bed , where the most fer t i le land in the vi l lage
is located. For example , the area i r r igated f r o m the largest tank in Au-
repal le has steadily decl ined f r o m more than 10 ha in the early 1950s to
fewer than 2 ha by the early 1980s (Enge lhard t 1984). Farmers have
encroached on the tank bed and sunk wel ls in and a round the tank , wh ich
over t ime has been increasingly v iewed as a perco la t ion structure to
enhance groundwater recharge. S t i l l , the large tanks, l i ke the one in
D o k u r , play a cr i t ica l ro le in the wel fare of the v i l lage. In d rought years,
such as 1972/73 and 1985/86, the tanks do not f i l l up and cropped area
(under paddy) can fa l l prec ip i tously .
Draft Power 
In al l the vi l lages, cu l t i va t ion , inc lud ing operat ions such as p l ow ing , har-
r ow ing , and in te rcu l tu r ing , is carr ied ou t w i t h an imal draf t power , usual ly
bul locks. Typ ica l o f much o f Ind ia (Va idyana than , N a i r , and Har r i s 1982),
many households own ing smal l amounts of land do not have bul locks.
T h e dear th of bul locks is most p ronounced in the Sholapur vi l lages, where
fewer than one landown ing household in three owns at least one bu l lock .
A seasonal marke t fo r bu l lock h i r ing is incomple te p robab ly because
of the synchronic t im ing o f operat ions in d ry land agr icu l ture , wh ich in
tu rn gives rise to a h igh incidence of covar iate demand fo r draf t power
among farmers w i t h i n the same vi l lage. Mos t c ropp ing act iv i t ies, espe-
cial ly p lan t ing , have to be executed w i t h i n a fa i r ly na r row t ime f rame
before the soi l becomes ei ther too dry in the red soils in the A n d h r a
Pradesh vi l lages or too unworkab le in the heavier clay soils in the M a -
harashtra vi l lages. As a resul t , bu l lock demand is character ized by sharp
seasonal peaks, wh ich i nh ib i t the deve lopment of a renta l marke t . T h e
seasonality of demand fo r draf t power is more predic table over years
than the seasonality o f labor demand but mo re var iable w i t h i n years in
al l the vi l lages.
Seasonal h i r i ng , ma in ly by smal l fa rmers , is most c o m m o n in the Sho-
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lapur vi l lages, where bu l lock : land rat ios are signif icantly lower than in
the o ther vil lages ( G h o d a k e , R y a n , and Sarin 1981). In Shirapur and
K a l m a n , fewer than two bul locks cul t ivate 10 ha ; in Aurepa l le and D o k u r ,
more than fou r bul locks prov ide draf t f o r the operat ion of the same
amount of land . Indicat ive of thei r scarcity, bu l locks cost about 100 per-
cent more in Shirapur and K a l m a n than in the o ther four vi l lages. Part
of this pr ice di f ference is a t t r ibu ted to bet ter qual i ty bul locks in the
Sholapur vi l lages, where the sturdier and heavier khillar breed is popular .
B u t more impor tan t l y , the cost of main ta in ing bul locks is much higher
in the Sholapur vi l lages.
L i k e other l ivestock, trends in bu l lock numbers or qual i ty are not
readi ly not iceable in the study vi l lages, or have h i r ing charges changed
that much over the last ten years. Perhaps the on ly t rend is the gradual
rise in the incidence of ownership of one bu l lock . In 1975/76 only 5 percent
of bu l lock owners across the six study vil lages possessed a single bu l lock.
By 1983/84 20 percent o f owners had on ly one bu l lock . As in o ther red-
soil vil lages in India 's S A T ( H i l l 1982), single bul locks in the A n d h r a
Pradesh vil lages are of ten teamed w i t h cows and buffalos. In the Ma-
harashtra vi l lages, single owners o f ten poo l thei r bul locks in to teams and
cul t ivate land on an exchange basis.
Many fa rm households in the late 1970s were st i l l recover ing f r o m the
1971 to 1973 drought in western Maharashtra and in the gradual process
of replenishing thei r bu l lock stocks. Bu l locks are a r isky p roduc t ion asset
because of soaring maintenance costs and p lung ing asset values induced
by fodder scarcities du r ing drought . Thus , i t is not surpr is ing that bul locks
are dearer, and in terhousehold dif ferences in draf t avai labi l i ty are greater
in the more drought -prone Sholapur vi l lages. Tha t var ia t ion in bu l lock
endowments is one of the forces d r i v ing the very active tenancy marke t
in the Sholapur vil lages (chapter 6) . Households w i t hou t a rel iable source
of draf t power cannot aspire to be tenants in any of the vi l lages, especially
in Shirapur and K a l m a n .
Land Use and Agricultural Intensification 
L a n d use in the study vil lages reflects a h igh and increasing popu la t ion
density that is the dr iv ing force toward agr icu l tura l in tensi f icat ion. Mos t
arable land in the vil lages is pr ivate ly owned . U n t i l recent ly , vi l lagers had
access to more common grazing land. Each vi l lage st i l l contains some
"was te l and " that is p r imar i l y used fo r l ivestock grazing. The quant i ty and
qual i ty of vi l lage commons and open access land have eroded gradual ly
over t ime (Jodha 1986). For example, in the ear ly 1950s commons land
occupied about 20 percent of area in the six study vi l lages. C o m m u n i t y
land now accounts fo r about 10 percent of the area in those vi l lages.
Ra in fa l l pe rm i t t i ng , farmers annual ly cul t ivate almost a l l the i r land in
the Sholapur and A k o l a vi l lages. Fa l lowing of up land f ie lds is st i l l com-
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m o n in the ra infa l l -unassured Mahbubnagar v i l lages, wh ich have more
marg ina l soils and m o r e access to i r r iga t ion than the Maharasht ra vi l lages.
In b o t h Au repa l l e and D o k u r about one-quar ter o f opera ted area was
fa l lowed f r o m 1975/76 to 1983/84. T h e fa l l ow ing in terva l is shor ten ing:
three- to- four -year fa l lows were c o m m o n in the ear ly 1950s; now they are
rare (Jodha and Singh 1988).
G roundwa te r i r r iga t ion has increased gradual ly in al l the vi l lages, at
a faster pace in the A n d h r a Pradesh than in the Maharasht ra vi l lages.
S t i l l , c ropp ing intensi ty has no t changed appreciably in any of the vi l lages
because re lat ive ly few wel ls are perennia l ly wet .
Va r i a t i on in c ropp ing intensit ies in the vil lages is a t t r ibu ted ma in ly to
dif ferences in i r r iga t ion po ten t ia l . A b o u t 15, 10, and 7 percent of the
land in the Mahbubnagar , Sholapur , and A k o l a v i l lagers, respect ively,
is mu l t i p le c ropped in more than one season w i t h i n the same c ropp ing
year.
In p r inc ip le , more land in the A k o l a vi l lages cou ld be cropped se-
quent ia l ly in the monsoon and postmonsoon seasons, bu t in many years
there is no t enough mois ture in the upper soi l layers to establish the
second crop after the f i rst c rop is harvested. Farmers prefer the surer,
more resource-eff icient a l ternat ive of in te rc ropp ing longer -dura t ion spe-
cies (Reddy and W i l l ey 1982). Sequent ial c ropp ing is restr ic ted to a few
low- ly ing f ie lds each year and is h ighly dependent on the receipt of t ime ly
rains in Oc tober .
Every th ing that grows on a farmer 's land is used in one f o r m or an-
other . Cereal straw and stubble are never bu rned in the f ie ld. By-p roduc t
value der ived f r o m pr ized a l ternat ive uses l imi ts the adoptab i l i t y of tech-
nologies such as green manur ing and mu lch ing that re ly on crop residues
to intensi fy c rop p roduc t i on . Be fo re the in t roduc t ion o f cheap and avai l -
able inorganic fer t i l i zer , some farmers in the A n d h r a Pradesh vi l lages
green manured w i t h sun h e m p , a legume, on the i r i r r igated paddy f ie lds.
Today , green manur ing and mu lch ing are pract iced on ly on the highest
va lue, i r r iga ted , smal l o rchard crops in the study vi l lages. Biomass scarcity
also restricts the appl icabi l i ty of m i n i m u m t i l lage and no- t i l l technologies.
Agricultural Operations and the Crop Calendar 
L i k e the soils and the ra in fa l l , the sequence of agr icu l tura l operat ions
dur ing the c ropp ing season varies f r o m reg ion to reg ion . M o s t land in
the study vi l lages is p l owed before the onset o f the monsoon . T h e te rm
plowed should be in te rpre ted broad ly because the imp lement used is the
wooden count ry p l o w , wh ich is also used fo r sowing. In the Sholapur and
A k o l a vi l lages, farmers every three to f ive years carry ou t a deeper p low-
ing fo l l ow ing the pos t - ra iny season harvest, when the soi l is st i l l soft
enough to t i l l . D e e p p low ing after the pos t - ra iny season harvest is the
on ly recommendat ion that has surv ived in the study vil lages f r o m the
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Bombay dry land fa rm ing practices researched and extended in the 1930s
(Kan i t ka r , Sirar, and Gokha le 1960).
W i t h the onset o f the monsoon in June, farmers i n D o k u r and A u -
repal le have to p lant thei r cereal crops as soon as sufficient soi l moisture
accumulates to a l low seedling emergence. Castor, an oilseed suited to
marginal d ry land growing condi t ions, is p lanted somewhat later in June
or in early July. T h e cereals are harvested after the monsoon recedes in
October . Castor p ick ings, of wh ich there may be as many as t en , extend
f r o m September in to January. I r r iga ted crops are strong compet i tors for
labor dur ing July and October , when paddy is t ransplanted, weeded, and
harvested.
D rough t represents a severe constraint to ra iny season cropping in the
Sholapur vi l lages, where the presence of deep, black soils enhances the
attractiveness of pos t - ra iny season cropp ing. Farmers plant more
drought - to lerant crops, such as p igeon pea and pear l m i l l e t , on the i r f ie lds
w i th l ighter soils. ( O n average, one f ie ld in fou r , p lanted in the rainy
season, w i l l no t be harvested because of c rop fa i lure [Singh and Wa lke r
1984].) They save thei r better ( in this case deeper) f ields, usually located
lower in the landscape, fo r more certa in pos t - ra iny season c ropp ing . In
July and Augus t , Sholapur farmers use a blade ha r row to con t ro l weeds
on the f ie lds targeted fo r pos t - ra iny season sowing in late September or
early October . Plant ing takes place when three events coalesce: (1) the
soi l becomes workab le fo r t i l lage, (2) mois ture in the upper prof i le is
sufficient to establish the c rop , and (3) the Naksht ra occurs, a fo r tn igh t
tha t , according to H i n d u astrology, is prop i t ious (Bhende 1983). The
post - ra iny season, or rab i , crops, most ly sorghum and some saff lower,
are harvested in February .
D r y l a n d fa rming in the A k o l a vil lages is less at the mercy of the
monsoon. Plant ing is usually over by the f i rst week of July w i t h the sowing
of local sorghum, which fo l lows the p lant ing o f co t t on , hyb r id sorghum,
pigeon pea, and other monsoon season, or khar i f , crops in the t h i r d week
of June (Kshirsagar 1983). Farmers weed , hoe , spray or dust pest icide,
and apply fer t i l izer in July and Augus t . M u n g bean is harvested in Sep-
tember , hybr id sorghum in October , co t ton in November and early De-
cember, and pigeon pea and local sorghum later in December . The mix
of short- and long-durat ion crops g rown in an assured-rainfal l env i ron-
ment imparts a great deal of stabi l i ty to labor demand , wh ich is seasonally
more buoyant in Kanzara and K inkheda than in the o ther vi l lages (chapter
5) .
Cropping Patterns, Yields, Supply Response, and Crop Rotations 
M a n y d i f ferent crops arrayed in vary ing patterns are g rown in the study
vi l lages, bu t , as in much of India 's S A T , the crops that dominate the
vi l lage landscape are coarse cereals, pulses, oi lseeds, and co t ton . R o w
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i n te rc ropp ing at least t w o species in the same f ie ld du r ing the same season
is popu la r in a l l the vi l lages, especially in the more rainfal l -assured A k o l a
vi l lages. In te rc ropp ing is c o m m o n in the ra iny season and rare in the
pos t - ra iny season, w h e n the incidence of te rm ina l d rought stress is h igh
fo r a l l crops. In te rc ropp ing sorghum and saff lower in the pos t - ra iny sea-
son is restr icted to the most fer t i le and deepest ra in fed f ie lds in the
Sholapur vi l lages ( D v o r a k 1988).
In spite of what o f ten seems to be a bewi lder ing array of c ropp ing
combinat ions , several c ropp ing systems are common ly g rown by many
of the farmers in each of the vil lages ( table 3.1). The c ropp ing systems
designated as " c o m m o n " in table 3.1 are the ones most f requent ly f ound
in each v i l lage, bu t they are by no means dominan t and usually occupy
less than 50 percent of c ropped area in any c ropp ing year, as d ry land
agr icul ture is qu i te d ivers i f ied.
Based on the i r i npu t use intensi ty in table 3.2, the c o m m o n cropp ing
systems in table 3.1 range f r o m t rad i t i ona l , l ow- inpu t c ropp ing systems
to m o d e r n , intensive c ropp ing systems. T rad i t i ona l c ropp ing systems em-
brace the ra iny season cereal/pulse in te rc rop in Au repa l l e and the p o s t -
ra iny season sorghum systems in Shirapur and K a l m a n . At the other end
of the spect rum, we have i r r igated paddy p roduc t ion in D o k u r and Au-
repal le and hyb r i d sorghum in Kanzara and K inkheda .
Perhaps the most in t r igu ing of the c o m m o n vi l lage c ropp ing systems
is pos t - ra iny season sorghum in the Sholapur vi l lages. Post - ra iny season,
or r ab i , sorghum p roduc t ion in the p redominan t l y ra infa l l -unassured,
deep black-soi l regions o f Maharash t ra , Ka rna taka , and A n d h r a Pradesh
is one c ropp ing system that t ru l y conveys a sense of timelessness. The
uptake of imp roved inputs is negl ig ible ( table 3.2).
In chapter 8, we make a few disparaging comments about the t rad i -
t iona l cereal/pulse in te rc rop in Au repa l l e and the extensive cot ton/p igeon
pea/sorghum in te rc rop in the A k o l a vi l lages. Those t w o t rad i t iona l sys-
tems are rap id ly losing favor w i t h farmers. T h e same cannot be said of
pos t - ra iny season sorghum produced in the d i f f icu l t env i ronment of re-
ceding soi l mois ture . We w o u l d be hard pressed to come up w i t h a 
consistently more prof i tab le a l ternat ive that produces bo th gra in and
straw, wh ich in most years cont r ibu te equal ly to the value of ou tpu t .
U n l i k e o ther types of coarse cereals, the compet i t i ve economic edge
of rab i sorghum has no t eroded over t ime . T h e crystal l ine gra in o f local
types l i ke M 35-1 is h igh ly p re fe r red in Maharash t ra , wh ich is the ma in
produc ing and i m p o r t i n g state o f sorghum in Ind ia ( R a j u and v o n O p p e n
1982). I ts fodder is also p r ized . D u r i n g some months in the 1980s, rab i
sorghum straw in Shi rapur and K a l m a n was sel l ing fo r more on a weight
basis than kha r i f hyb r i d sorghum grain p roduced in Kanzara and K i n -
kheda.
R a b i sorghum accounts fo r about 45 percent of sorghum area and 35
percent o f p roduc t ion in Ind ia . A f t e r up land rice in East I nd i a , i t is the
second most impor tan t and most di f f icul t ( technological ly speaking) p ro -
duct ion nut to crack o f any c o m m o n ra in fed c ropp ing system in Ind ia .
In the immedia te f u tu re , a h igh p r i o r i t y is at tached to research on fer t i l izer
t im ing and placement ( D v o r a k 1986). Several of the issues re lat ing to
improved per formance in post - ra iny season sorghum revolve around
plant ing date ( D v o r a k 1986). Response to fer t i l izer is we l l documented
Table 3.1. Salient features of common village cropping systems
Village
Aurepalle
Aurepalle
Aurepalle
Dokur
Shirapur
Kalman
Kanzara
Kanzara
Kinkheda
Kinkheda
Cropping
System
Sorghum/pearl
millet/pigeon
pea intercrop
Castor
Paddy
Paddy
Groundnut
Sorghum
Sorghum
Cotton
intercrop 1 
Cotton
intercrop 2 
Cotton
intercrop 3 
Hybrid
sorghum
Cotton
intercrop 1 
Local sorghum
intercrops
Component Description 
Row intercropped; 4 rows
of sorghum and millet
mixed in the same row to
1 row of pigeon pea
Sole cropped 
Sole cropped 
Sole cropped
Sole cropped 
Sole cropped 
Sole cropped
Row intercropped
cotton :pigeon
pea:sorghum (12:2:1)
Row intercropped
cotton:pigeon pea (12:2);
hand dibbled
Row intercropped
cotton:mung bean:
pigeon pea (5:5:2)
Sole cropped
Row intercropped
cotton :pigeon
pea : sorghum (12:2:1)
Various row
arrangements; local
sorghum the main crop
Season
Rainy
Rainy
Rainy,
post-rainy,
summer
Rainy,
post-rainy,
summer
Post-rainy
Post-rainy
Post-rainy
Rainy
Rainy
Rainy
Rainy
Rainy
Rainy
Irrigated
or
Dryland
Dryland
Dryland
Irrigated
Irrigated
Irrigated
Dryland
Dryland
Dryland
Dryland
Dryland
Dryland
Dryland
Dryland
% Gross 
Cropped
Area'
22
25
18
48
17
42
40
22
17
6
6
33
31
aRefers to 1975/76-1984/85 for Aurepalle, Shirapur, and Kanzara; 1975/76-1979/80 for Dokur, Kalman, and
Kinkheda.
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w i t h an ear ly p lan t ing date in mid-September . B u t farmers may not be
able to sow the i r f ie lds at that t ime because of water logging and seedling
pest in festa t ion. W i t h the farmers ' late p lan t ing date and w i t hou t i r r i -
ga t ion , fer t i l i zer response is p rob lemat ic , and i t is ha rd to improve on M 
3 5 4 , wh i ch is more disease, pest, and d rought to le rant than the vast
ma jo r i t y o f o ther genotypes. Nevertheless, rab i sorghum's resistance to
technical change is largely a p rob lem un ique to I n d i a , as sorghum is
produced under a receding mois ture reg ime in few o ther deve lop ing parts
o f the w o r l d .
Table 3.2. Input use, yields, and net returns in the common village cropping systems
Village
Aurepalle
Dokur
Shirapur
Kalman
Kanzara
Kinkheda
Cropping
System
Sorghum/pearl
millet/pigeon
pea intercrop
Castor
Paddy
Paddy
Groundnut
Sorghum
Sorghum
Cotton/pigeon
pea/local
sorghum
Cotton/pigeon
pea
Cotton/mung
bean/pigeon
pea
Hybrid
sorghum
Cotton/pigeon
pea/local
sorghum
Local other
crops
Input Use (% plots) 
Fertilizer
4
14
91
84
44
1
6
21
53
78
74
6
1
Manure
21
32
34
28
7
5
6
13
21
32
20
22
23
Pesticide
3
16
7
5
30
1
0
1
16
29
36
1
0
Output
Median
Yield
(kglha)a
170
130
30
270
3,090
4,030
1,520
330
350
150
50
40
250
80
250
210
100
1,280
170
70
40
220
430
540
2,380
1,510
1,710
660
530
600
990
1,620
1,090
600
390
Observations
(N)
270
269
144
344
86
721
611
221
178
69
137
153
176
aRefers to the median grain yield of each intercropping component in the order given in the second column of the
table. The median was taken because for some cropping systems yield distributions are severely positively skewed.
b
 Plots for the same years as in footnote a of table 3.1.
cNet returns to own farm resources (i.e., land, capital, family labor, and bullocks).
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In the t rad i t iona l c ropp ing systems, gra in yields are miserably l ow
(table 3.2). Because of a h igh incidence of c rop fa i lu re , most of the yields
of the components in the t rad i t iona l c ropp ing systems are posit ively
skewed. Post - ra iny season sorghum in Shirapur is an extreme case: the
mean y ie ld exceeds the median by 66 percent (Wa lke r and Subba Rao
1982a).
The same farmers w h o harvest d ry land crops w i t h yields ranging f r o m
200 to 400 kg per ha receive paddy yields f r o m 2 to 4 tn per ha in
Aurepa l l e and D o k u r . Tha t simple observat ion o f the contrast in pro-
duct iv i ty dif ferences between dry land and i r r igated agr icul ture for the
same fa rmer bears e loquent test imony to farmers ' ra t iona l i ty . One w o u l d
be hard pressed to argue that custom or t rad i t i on constrains dry land
product iv i t y when the same fa rmer obtains yields approaching 4 to 5 tn
using H Y V s (h igh-y ie ld ing var iet ies) , fer t i l i zer , and other improved man-
agement practices on i r r igated land .
T w o o ther y ie ld-re lated issues war rant comment . F i rs t , too much ra in -
fal l received at the w rong t ime can have a devastat ing effect on y ie ld .
For that reason, annual ra in fa l l data do not do a par t icu lar ly good j o b
in communica t ing y ie ld consequences. For example , a l though ra in fa l l was
heavy in Au repa l l e in 1981/82, grain yields of local sorghum, the ma in
dry land cereal , were l ightest in that year. A b u n d a n t and sustained ra in
in late September and early Oc tober prec ip i ta ted a sharp rise in insect
and disease in festat ion. Second, desi or up land co t ton , in the ra in fa l l -
assured A k o l a vi l lages stands out as a stable yielder. At 30 percent , the
CV of co t ton yields over t ime was about the same order o f magni tude
as i r r igated paddy yields in the Mahbubnagar vil lages (Wa lke r and Subba
Rao 1982a). Th is level of y ie ld stabi l i ty is obta ined in largely unsprayed
condi t ions in a region where co t ton has been grown fo r more than one
hundred years. In te rc ropped cot ton in the A k o l a vil lages f i ts the ster-
eotype of a low and stable y ie ld ing cropp ing system.
We have witnessed bo th subtle and more dramat ic systematic changes
in c ropp ing patterns over the last ten years. The r is ing t rend in the pr ice
rat ios of pulses and oilseeds relat ive to coarse cereals is responsible fo r
many of those changes. One of the more subtle supply responses occur red
in the A k o l a vil lages in the late 1970s, when the pr ice of pulses, par t ic-
u lar ly p igeon pea, moved sharply upward . The density o f p igeon pea
rows in farmers ' t rad i t iona l cot ton/p igeon pea/sorghum in te rc rop i n -
creased, suggesting that spatial arrangements even in t rad i t i ona l inter-
c ropp ing systems are not cast in the agronomist 's technical mor ta r bu t
are par t ia l ly de termined in response to economic incent ives. A more
signif icant but re lated change also took place in the A k o l a vi l lages in the
late 1970s and early 1980s, when farmers began in earnest to substi tute
a co t ton /mung bean/pigeon pea in tercrop sown in a 5 : 5 : 2 r o w ra t io
cor the i r t rad i t iona l cot ton/p igeon pea/sorghum in terc rop planted in a 
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10 : 2 : 1 r o w ra t io . Be tween the mid-1970s and ear ly 1980s, m u n g bean
produc t ion increased about ten fo ld . C o t t o n p roduc t ion has remained
about the same, wh i le local sorghum area and p roduc t i on have sharply
dec l ined. T h e expansion in m u n g bean area was s t imula ted ( to a consid-
erable extent ) by a 75 percent increase in its farmgate pr ice between 1975
to 1977 and 1978 to 1980. D u r i n g those t w o consecutive three-year t ime
per iods, the pr ice of local sorghum gra in on ly rose by 4 percent .
W i t h regard to impact on the vi l lage economy, perhaps the most dra-
mat ic change took place in K a l m a n in the ear ly 1980s, w h e n more than
th i r t y we l l owners f inanced by a state grape growers ' association conver ted
some of the i r command area to v ineyards. Sunf lower , a re lat ively new
oilseed c rop , has also made some inroads in d ry land agr icul ture in the
Sholapur vi l lages.
Th is section on c ropp ing patterns w o u l d no t be comple te w i t hou t pos-
ing the quest ions, To what extent do farmers pract ice c rop ro ta t ion to
avo id pest and disease bu i l dup or to take advantage of residual n i t rogen
(f ixed by rh izob ia associated w i t h pulses), wh ich can be used by cereals?
A l t h o u g h farmers are aware of the value of c rop ro ta t ions and a l though
they say they t r y to pract ice t h e m , the data on p lo t histories suggest that
farmers are on ly par t ia l ly successful in pu t t i ng what they say in to practice
(Jodha and Singh 1988). A g a i n , the ma in reason expla in ing the discrep-
ancy between in tent ions and actions is the recur r ing theme of area var i -
ab i l i t y , ma in ly in response to agrocl imat ic events at p lan t ing .
Input Use and Technical Change 
T h e most dynamic e lement of technical change has been var ie ta l adop t ion .
One can l ist hyb r id pear l m i l le t and modern castor variet ies in A u repa l l e ,
improved paddy variet ies in Au repa l l e and D o k u r , and the sorghum
hybr ids and imp roved up land co t ton cul t ivars in Kanzara and K inkheda .
Fer t i l izer and pesticide use ( f r o m a l ow base) is also increasing in the
Mahbubnagar and A k o l a vi l lages. D r y l a n d agr icul ture in the Sholapur
vil lages stands ou t as be ing technological ly stagnant, and not much has
changed in d ry land agr icu l ture in D o k u r , where farmers focus al l the i r
energy and resources on i r r igated crop p roduc t ion .
A l t h o u g h masked by year-to-year var iab i l i ty in the p roduc t ion env i -
ronmen t , signif icant technical progress has been made in paddy produc-
t i on in the Mahbubnagar vi l lages and sorghum in the A k o l a vi l lages. To
a considerably lesser ex tent , castor in Au repa l l e and up land co t ton in
the A k o l a vi l lages have also benef i ted f r o m technical change. In contrast ,
the sorghum yields in the rainfal l -unassured Mahbubnagar and Sholapur
vil lages have f luctuated a round a constant leve l , ind icat ive of no tech-
nological advance.
Seeds F i rs t -generat ion imp roved variet ies and hybr ids of a l l the m a j o r
cereals were released in I nd ia in the mid-1960s. T h e wheat H Y V s , about
which so much has been w r i t t en , were the stel lar per formers . B u t the
coarse cereal H Y V s have also registered a number of successes in the
ma jo r produc ing states. Cont ra ry to popular bel ief , the adop t ion of coarse
cereal H Y V s is not restr icted to a few isolated i r r igated pockets. Imp roved
cult ivars account fo r more than 60 percent of ra iny season sorghum p r o -
duct ion in the states o f Maharashtra and Karna taka , pear l mi l le t p r o -
duct ion in Gu ja ra t , and f inger mi l le t p roduc t ion in Karna taka (Wa lke r
and Singh 1983; Jansen 1988). Less than 10 percent of that area is i r r igated
in those ma jo r p roduc ing states.
A d o p t i o n of h igh-y ie ld ing paddy variet ies and sorghum hybr ids is w ide-
spread in the Mahbubnagar and A k o l a vi l lages, respectively ( table 3.3).
The ma jo r i t y of farmers who grow those crops in those vil lages are now
using second- and th i rd-generat ion improved cul t ivars l i ke sorghum hy-
brids CSH-9 and C S H - 1 1 . These later releases are o f ten characterized
by a much shorter adopt ion cycle than the i r f i rst-generat ion counterparts.
For instance, CSH-9 , a sorghum hybr id w i t h improved consumer accep-
tance, was adopted by ha l f the sorghum growers in Kanzara and K inkheda
w i t h i n f ou r years o f i ts in t roduc t ion in to those vi l lages. I t t ook farmers
much longer to accept C S H - 1 , which represented a radical phenotypic
departure f r o m thei r local var iet ies; the mean adopt ion lag was consid-
erably longer, especially in K inkheda ( table 3.3).
Table 3.3. Diffusion of modern hybrids and varieties in the study villages
Village
Aurepalle
Dokur
Kanzara
Kinkheda
Crop
Paddy
Castor
Paddy
Sorghum
Cotton
Sorghum
Cotton
Variety
Hamsa
Mashuri
Aruna
Hamsa
Mashuri
CSH-1
CSH-9
B-1007
DHY-286
AHH-468
CSH-1
CSH-9
B-1007
DHY-286
AHH-468
Adoption
Year of 
First
Adoption
1968
1971
1974
1972
1976
1964
1981
1966
1973
1981
1965
1981
1964
1973
1981
Years to 
50%
Diffusion
3
4
8
10
1
7
4
9
7
4
14
4
15
8
3
Cumulative
Adoption
Level in % 
in 1984 
too
71
78
50
100
100
57
100
77
80
76
50
79
59
66
Farmers
(N)
17
17
36
28
28
30
30
30
30
30
29
29
29
29
29
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In terms o f number o f releases, var ie ta l change in co t ton in the A k o l a
vil lages has the r ichest h is tory. Farmers are no t a l lowed to g in the i r o w n
co t ton and are compel led to purchase seed annual ly f r o m the state co t ton
organ iza t ion . Th is short-c ircui ts the d i f fus ion process but also increases
the r isk that farmers w i l l no t have access to local ly adapted improved
seed on a t ime ly basis.
Fo r the seed of some mod e rn variet ies and hybr ids , farmers w o u l d be
w i l l i ng to pay several t imes more than the marke t pr ice. A r e a p lanted
to castor hyb r i d G a u c h - 1 , released by Gu ja ra t Ag r i cu l t u ra l Un ive rs i t y ,
was clear ly l im i ted by seed avai lab i l i ty in Au repa l l e in the late 1970s and
early 1980s.
Conspicuous fo r the i r absence in table 3.3 are o ther modern releases
such as the pos t - ra iny season sorghum H Y V s in the Sholapur vi l lages,
the ra iny season sorghum hybr ids in the Mahbubnagar vi l lages, and the
co t ton hybr ids in the A k o l a vi l lages. The ma in var ie ta l type sown in pos t -
ra iny season sorghum p roduc t ion is M a l d a n d i , or M 3 5 - 1 , an improved
select ion of local germ plasm released by the Sholapur research stat ion
in 1933. A few farmers in Shirapur and K a l m a n have t r i ed h igh-y ie ld ing
rab i sorghum hybr ids and variet ies on the i r ra in fed f ie lds, but they have
rever ted to local types. Those H Y V s now on ly f ind a home on a few
i r r igated plots in each v i l lage.
Sorghum hybr ids do not p e r f o r m we l l in the red-soi l Mahbubnagar
vi l lages. They are aff l icted by numerous disease and insect pests and are
regarded by vi l lagers as hav ing in fe r io r gra in and fodder qua l i ty . I nd ic -
at ive of the strength of this percept ion is the fact that sorghum hybr ids
are the on ly cereal type fo r wh ich landless laborers in Au repa l l e and
D o k u r refuse to accept wage payments in k i n d . One or two farmers
annual ly exper iment w i t h the hybr ids in each vi l lage and then switch back
to the i r loca l var iet ies.
The co t ton hybr ids are s imply too intensive in the i r demands fo r p lant
p ro tec t ion , soi l f e r t i l i t y , and water to pe rm i t widespread d ry land cu l t i -
va t ion in the A k o l a vi l lages. They are g rown annual ly by the richest
farmers on a few i r r iga ted plots in each v i l lage.
Fertilizer I r r i ga t i on and fer t i l i zer go hand in hand . In the late 1970s,
the average level of fer t i l izer consumpt ion in the 192 distr icts of India 's
S A T stood at a round 32 kg o f nu t r ien ts , most ly n i t rogen , per ha o f gross
cropped area. T h e 78 more heavi ly i r r iga ted S A T distr icts consumed on
average about three t imes more fer t i l izer than the 114 less i r r iga ted S A T
distr ic ts—58 to 19 kg ( F A I [Fer t i l izer Assoc ia t ion o f Ind ia ] 1979).
The use of fer t i l i zer in the study vil lages exempli f ies those a l l - Ind ia
results. M e a n nu t r ien t consumpt ion (kg/ha of gross c ropped area) var ied
f r o m a meager t w o in the drought -prone Sholapur vi l lages to a more
hef ty twenty- f ive in the more i r r iga ted Mahbubnagar vi l lages. In the
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Mahbubnagar , Sholapur, and A k o l a villages, i r r igated land, wh ich com-
prises about 40, 10, and 5 percent of gross cropped area, l a id c la im to
about 98, 75, and 37 percent of fert i l izer used, respectively. On ly in the
more rainfall-assured A k o l a villages do d ry land crops receive an appre-
ciable amount of fer t i l izer . E v e n though the i r r igated plots command an
overwhe lming share of fer t i l izer resources, there is s t i l l considerable r o o m
for expanding fert i l izer use, par t icular ly in the Sholapur villages, where
only about 30 percent of i r r igated area was fer t i l ized f rom 1975/76 to
1984/85. Tha t statement also appl ied to Aurepa l l e and D o k u r in the m i d -
1970s, when only 60 percent of i r r igated area was fer t i l ized (Jha and Sarin
1984). B u t by the mid-1980s, nine i r r iga ted fields in ten received fer t i l izer ,
and the rate of appl icat ion was as h igh as 120 kg of n i t rogen per ha in
D o k u r in 1983/84.
A l t h o u g h fert i l izer use in d ry land agriculture is l o w , i t is increasing in
the A k o l a villages and ( to a much lesser extent) in Aurepa l l e . M o r e f ields
are receiving fert i l izer in Kanzara and K i n k h e d a than in the past. The
rate of appl icat ion on those rainfed fields has risen f r o m about 20 to 35
kg of n i t rogen per ha. In Aurepa l l e , the percent o f d ry land f i e lds fer t i l ized
has risen dramatical ly f r o m 3 percent in the mid-1970s to 50 percent by
the mid-1980s. S t i l l , dosages are very l o w , averaging 10 kg of ni t rogen
per ha fer t i l ized.
A g a i n , the diffusion of fert i l izer in the study villages is h ighly correlated
w i t h access to i r r iga t ion . A b o u t ha l f the farmers in D o k u r began
using fert i l izer p r io r to 1959, considerably before the more fer t i l izer re-
sponsive paddy H Y V s became available in the mid-1960s. Even today
some farmers w i t h o u t i r r iga t ion in Shirapur and K a l m a n have never used
fert i l izer . Fer t i l izer adopt ion in the A k o l a villages was contemporaneous
w i t h the diffusion of the sorghum hybrids in those villages.
Few of the farmers in the sample have appl ied fer t i l izer every year.
Use rates are strongly associated w i t h t ime of adop t ion . The early adop-
ters are the ones w h o persistently use more fer t i l izer . The late adopters
never seem to catch up . U n l i k e the pat tern of the diffusion of the H Y V s ,
differences in fer t i l izer use appear to endure.
Manure Farmers in the study villages value manure highly but apply
far less than what they view as desirable because of supply scarcities
arising f r o m l i m i t e d fodder avai labi l i ty , wh ich restricts l ivestock produc-
t i o n . The high cost of t ransport ing manure , wh ich is no t actively t raded
in the villages, and the end use of dung cakes for fuel also constrain
avai labi l i ty for f ie ld appl icat ion.
Few fields are manured every year. The chances of a field receiving
manure in a c ropping year range f rom about one in four in the M a h -
bubnagar villages to one in sixteen in the Sholapur villages.
In ter regional differences in manure coverage reflect disparities in v i l -
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lage l ivestock endowments . M a n u r e depr iva t ion is especial ly acute in
d ry land f i e l ds i n Shi rapur and K a l m a n . T h e ma jo r i t y o f f i e l ds cu l t ivated
each year by respondent households in Shi rapur were no t manu red once
du r ing the ten-year study pe r i od .
W h i l e i r r iga ted land st i l l c laims a d ispropor t ionate share of manure
app l ied in the vi l lages, the a l locat ion of manure is no t as heavi ly t i l t ed
t o w a r d i r r iga t ion as is the d is t r ibu t ion of inorganic fer t i l i zer . Ra in fed
f ie lds, compr is ing 80 percent of gross c ropped area in the study vi l lages,
received 56 percent o f app l ied manure compared to on ly 30 percent o f
the inorganic fer t i l izer .
W h e n a f ield is m a n u r e d , the rate of appl icat ion is about twice as much
on i r r igated l a n d , 6 compared to 3 tn per ha. B o t h rates are considerably
be low what farmers on average perceive to be the p roper dose, about 6 
and 9 tn per ha on ra in fed and i r r igated l and , respectively (Jha and Sarin
1984).
Because manure supplies are in t imate ly l i nked to l ivestock p roduc t i on ,
one shou ld be able to d raw inferences about t rends in manure supplies
f r o m l ivestock g row th rates. None of the vil lages have exper ienced a 
signif icant g row th in l ivestock since we started the studies in 1975. S im-
i la r ly , manur ing coverage and use intensi ty do no t display any discernible
trends in the vi l lages.
Pest ic ide Results f r o m several f ield studies show that on ly a smal l mi-
nor i t y o f farmers pract ice chemical con t ro l in d ry land p roduc t ion tracts
(Rastogi and A n n a m a l a i 1981). Farmers w h o spray intensively are usual ly
located in i r r igated pockets w i t h i n d ry land regions. B u t that p ic ture is
changing as p ropor t iona l l y more farmers are app ly ing pesticide on the i r
d ry land crops. A l t h o u g h var ieta l resistance offers promise especially to
reduce disease losses f o r resource-poor fa rmers , chemical con t ro l w i l l
remain the cornerstone of any pest management strategy in the immed ia te
fu tu re .
Farmers in the study vi l lages recognize the ro le of pests as y ie ld re-
ducers and have re l ied on several e laborate pre- and postharvest t rad i -
t iona l resources to protect against and mi t igate the effects of pest at tack
(Bhaskar Rao and Mue l l e r 1986). T h e effectiveness of those measures is
d i f f icu l t to gauge. T rad i t i ona l con t ro l measures o f ten were based on ma-
ter ia l l i ke neem leaves, wh ich were readi ly avai lable in the v i l lage. W i t h
r is ing popu la t i on pressure, those mater ials have become dearer. M o r e
cost-effective spraying equ ipmen t , such as u l t ra - low-vo lume sprayers,
have also recent ly become avai lable.
T h e dynamic cost o f chemical con t ro l in increasing pest resistance to
insecticides can be large (Me tca l f 1986). T h e size of that cost w i l l largely
be de te rmined by what happens in i r r iga ted agr icu l tu re , where pesticide
use is much higher than in d ry land agr icu l ture .
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A l t h o u g h expendi ture on fert i l izers is about nine t imes greater than
expendi ture on pesticide and a l though farmers are much fur ther along
in the fer t i l izer d i f fus ion process, most of the comments on fert i l izer use
in the previous subsection also apply to pesticides. Pesticides are more
wide ly and increasingly used in the Mahbubnagar and A k o l a vil lages.
L i k e fer t i l izer , pesticides are appl ied d ispropor t ionate ly to i r r igated
crops. A b o u t one i r r igated f ie ld in six was dusted or sprayed; comparable
odds fo r a d ry land f ie ld receiving chemical con t ro l were one in sixteen.
The dry land cropp ing systems where chemical cont ro l was appl ied w i th
any degree of regular i ty were ra iny season hybr id sorghum in the A k o l a
vil lages and castor in Aurepa l le .
T h e adopt ion pat tern for pesticide use is also S-shaped, but the start
of f i rs t use and the rate of d i f fus ion are much later and lower than for
fer t i l izer in the study vi l lages. By 1985 more than a t h i r d of the farmers
in the sample had st i l l never dusted or sprayed. On l y t w o farmers in the
sample sprayed every cropping year f r o m 1975/76 to 1984/85. Mos t of
those w h o sprayed d id so only sporadical ly, suggesting that chemical
cont ro l fo r them of ten was ineffect ive or that pest in festat ion was ex-
t remely var iable. Chemical cont ro l in a l l the vil lages can be prob lemat ic
because farmers of ten do not know when to spray or do not have access
to the r ight equ ipment and insecticides on a t ime ly basis.
Implements and Machinery In contrast to b io logical and chemical in-
novat ions, the implements employed by vi l lagers to cul t ivate the i r f ie lds
are essentially the same as their forefathers used. The staple implements
are the meta l - t ipped country p low, the blade ha r row , and the country
seed d r i l l . Col lect ive ly , they cost a round Rs 200 and are readi ly made
f r o m local mater ia ls. The large stock o f hand- too l and an imal -d rawn
"re l ics ' ' housed in various agr icul tural engineer ing museums in univers-
it ies across Ind ia attest to the cost effectiveness of these simple t rad i t iona l
implements .
As ide f r o m electr ical pumpsets and backpack sprayers, threshers are
the on ly agr icu l tura l machines experiencing widespread use in any of the
study vil lages in recent years. The bu lk of so rghum, wheat , and mung
bean is threshed by machine in the A k o l a vi l lages. T h e demand for
machine threshing is constrained by the size of the harvest in each vi l lage.
In the mid-1980s, two threshers were operat ing in each o f the A k o l a
vil lages. The consequences of in t roduc ing threshers i n to Kanzara are
described in chapter 10.
T h e pace of t ractor izat ion in the vil lages is very slow. Less than 1 
percent of the land in the vil lages is prepared by t ractor . By 1986, among
farmers in the study vi l lages, fou r in D o k u r and one in K inkheda owned
tractors. A handfu l of farmers in the study vi l lages had bought t ractors,
f ound t hem unpro f i tab le , and subsequently sold t hem.
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Other Agricultural Enterpr ises
T h e preceding emphasis on annual crops is der ived f r o m the i r impor tance
in household income generat ion. A n i m a l husbandry does not yet f igure
that p rominen t l y in the economies of the study vi l lages. On average across
the six study vi l lages, l ivestock contr ibutes at most on ly about 15 percent
to household income and 8 percent to to ta l household wea l th . Several
households in each of the vi l lages o w n sheep and goats and re ly heavi ly
on income f r o m l ivestock t rad ing . B u t fo r most households, l ivestock
sales supplement labor earnings or c rop revenues (chapter 4 ) .
D a i r y p roduc t ion and marke t ing in the study regions are not near ly
as developed as in Gu ja ra t , where m i l k p roduc t ion strongly inf luences
the economic wel fare o f many vi l lage households. M u c h of the value o f
the large ruminan ts , inc lud ing bul locks and even cows and buf fa los, is
der ived f r o m the i r use as an imal dra f t .
We w o u l d be surpr ised i f l ivestock d i d not cont r ibu te more to vi l lage
wel fare in the fu tu re . T h e few fami l ies w h o herd sheep and goats in each
vi l lage have prospered because of a strong upward t rend in m u t t o n and
goat pr ices. Simul taneously , fodder in the Sholapur and Mahbubnagar
vil lages has become much dearer main ly in response to expanding urban
demand fo r m i l k . In the Sholapur fodder marke t , fo r example , prices
have more than kept pace w i t h in f la t ion , increasing f ou r fo l d over the last
twenty years. Some shepherd fami l ies in D o k u r have even bought land
on wh ich to g row fodder .
In the longer t e r m , tree crops should also l o o m larger in the agr icul ture
of the study vi l lages. Cur ren t l y , trees are impor tan t revenue earners in
pockets o f Ind ia 's S A T . Of the study vi l lages, we can single ou t A u rep a l l e ,
wh ich has about two thousand product ive toddy pa lm trees. The m i l k y
ju ice of the pa lm f ru i t is fe rmented and sold as pa lm l i quor , or toddy .
A b o u t one-quar ter o f the vi l lage popu la t ion is engaged in toddy tapp ing ,
wh ich is a t rad i t iona l caste occupat ion ( M o h a n Rao 1983).
T h e toddy t rade is heavi ly regulated by the state, wh ich allocates
tapping r ights d i rect ly to households. Tapp ing r ights are embod ied in
renewable licenses issued by the government . As we w i l l see in chapter
4, the loss of tapp ing r ights fo r even a year can result in a severe shor t fa l l
in income. D e m a n d fo r toddy is br isk and over the last ten years annual
c ropp ing has been p r imar i l y a subsidiary occupat ion fo r toddy- tapp ing
households.
In tegrated agroforestry systems, l i ke the Prosopis c inerar ia-pear l m i l -
let system encountered in large tracts of Rajasthan ( M a n n and Saxena
1980), are no t f ound in the study vi l lages. T ree density is h igher in the
red-soi l study vi l lages where babu l (Acac ia n i lot ica) is o f ten lef t in f a r m -
ers' f ie lds to p rov ide w o o d f o r house const ruct ion or f o r plowshares.
A l t h o u g h the vil lages are increasingly denuded of vegeta t ion , a d i -
minishing supply of wood for household fue l consumpt ion has been offset
to some extent by the widespread d i f fus ion of Prosopis juliflora in some
of the study vil lages. P. juliflora is not cu l t ivated in farmers ' f ields but
readi ly establishes i tself a long fence rows and on marginal vi l lage lands.
I t is wide ly adapted and coppices profusely.
Consistent w i th the accumulat ing experience on social forestry in Ind ia
(B la i r 1986), vi l lagers pr ize trees fo r the i r commerc ia l w o o d or fodder
potent ia l . They pay l i t t le heed to species sui tabi l i ty fo r household fuel
wood product ion as interest centers on eucalypts fo r smal l commerc ia l
t imber and pu lp wood and on small o rchard species for f ru i t .
Region and Vil lage Profiles
The in fo rmat ion presented in this chapter should have inst i l led in the
reader a greater awareness of the agr icul ture of these semi-ar id t ropical
regions and vil lages. To increase the chances that the reader w i l l leave
this chapter w i t h an appreciat ion for in ter reg ional and intervi l lage d i f -
ferences (such an appreciat ion is crucial to assimilat ing the f indings f r o m
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Table 3.4. Key descriptive phrases distinguishing the study regions and villages
Mahbubnagar
Aurepalle Dokur 
Rainfall unassured;
pronounced rainfall
uncertainty at sowing
Red soil; marked soil
heterogeneity
Kharif, or rainy season,
cropping
Paddy, castor, and local
kharif sorghum
Agricultural intensification
around dug wells and
tanks
Neglect of dryland
agriculture
Harijans and caste
rigidities; inequitable
distribution of land
ownership
Region and Village 
Sholapur
Shirapur Kalman 
Rainfall unassured;
frequent crop failure
Deep black soils in
lowlands; shallower lighter
soils in uplands
Rabi, or post-rainy
season, cropping
Rabi sorghum
Some dug wells
Technologically stagnant
Tenancy; dearth of
bullocks; more equitable
distribution of land
Akola
Kanzara Kinkheda 
Rainfall assured
Black soils; fairly
homogeneous
Kharif cropping
Upland cotton, mung
bean, and hybrid sorghum
Limited irrigation sources
in 1970s and early 1980s
Sustained technical
change in dryland
agriculture
More educated
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the analyt ical chapters wh ich f o l l o w ) , key descr ipt ive phrases dist inguish-
ing the study regions and vi l lages are l isted in table 3.4. Tab le 3.4 is a 
reference tab le . I t shou ld be t u rned to when the regional names M a h -
bubnagar , Sholapur , and A k o l a and the vi l lage designations A u r e p a l l e ,
D o k u r , Sh i rapur , K a l m a n , Kanzara , and K i n k h e d a no longer r i ng a be l l .
Part Two Welfare and
Factor Markets
Assessing how vi l lagers in these poor d ry land regions have fared mate-
r ia l ly since 1975 is the focus of this chapter. The raw mater ia l fo r economic
appraisal are long i tud ina l household data on income, consumpt ion , and
wea l th . T h e dynamics of household economic wel fare are evaluated f r o m
vil lage comparisons across the d i f ferent d ry land p roduc t ion regions and
f r o m group comparisons w i t h i n the study vi l lages. Because these com-
parisons are r ich in empi r ica l content , readers, w h o are susceptible to
numer ica l indigest ion and w h o f ind def in i t ions, caveats, and procedures
tedious, are advised to peruse the topics of the i r interest and proceed
direct ly to the concluding sect ion.
Four ma jo r economic issues are addressed: (1) levels of i ncome, con-
sumpt ion , and wea l th ; (2) trends in income, consumpt ion , and wea l th ;
(3) vo la t i l i t y in income and consumpt ion ; and (4) economic mob i l i t y . In
the background of the analysis of these issues looms the larger concern
of rura l pover ty . To prov ide context and perspective to the results o f this
chapter, we begin by br ief ly rev iewing selected aspects of and research
on rura l pover ty in Ind ia .
Setting the Stage
A l t h o u g h Ind ia has made substantial progress on a number of f ronts since
Independence, rura l pover ty is widespread, w i t h 200 to 300 m i l l i on rura l
people be low the pover ty l ine. The adject ive "mass i ve " is just i f iab ly st i l l
used to describe rura l pover ty (Ra th 1985).
B o t h the central and state governments have invested in several i n i -
t iat ives expl ic i t ly or imp l ic i t l y a imed at improv ing the lo t o f the rura l
poor (Dandekar 1986). Immedia te ly after Independence and in to the
1950s, legislative re forms were promulgated to e l iminate feudal inst i tu-
t ions, and equal oppor tun i t y safeguards were passed to improve the
chances that groups such as scheduled castes and t r ibes, wh ich were
discr iminated against, wou ld have bet ter access to the economic and social
p ie. The abo l i t ion o f un touchab i l i t y , bonded labor , and in termediary
tenancies ref lected the spir i t of those reforms.
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In the 1960s in response to f o o d shortages, p roduc t ion-or ien ted p r o -
grams such as the Intensive Ag r i cu l t u ra l D is t r i c t Program and the em i -
nent ly successful H i g h Y ie l d i ng Var ie t ies Program were in i t ia ted most ly
in the be t te r -endowed, i r r igated regions. In the 1970s, the emphasis
shi f ted to d i rect pover ty a l lev ia t ion ef for ts , focusing on the poorer groups
w i t h i n regions and on those regions wh ich had largely been bypassed by
the green revo lu t ion in wheat and r ice. A c r o n y m s such as the S F D A
(Smal l Farmers Deve lopmen t Agency ) and the D P A P ( D r o u g h t Prone
Areas Program) became synonymous w i t h in t rareg ional and in ter reg ional
equ i ty concerns.
In the late 1970s and on in to the 1980s, d is t r ibu t ing product ive assets
to the ru ra l poor th rough the In tegrated Ru ra l Deve lopment Program
( I R D P ) has been the ma in p lank in the Gove rnmen t o f Ind ia 's direct
assault on ru ra l pover ty . Genera t ing emp loyment main ly th rough ru ra l
works programs and subsidizing investment in economical ly backward
regions represent o ther elements in the Center 's (o r the federa l govern-
ment 's ) strategy of pover ty a l lev iat ion in the Sixth (1980 to 1985) and
Seventh (1985 to 1990) F ive-Year Plans.
T h e state governments have also carr ied ou t some enterpr is ing en-
deavors to tackle ru ra l pover ty . Prominen t among these in the study
regions are the E m p l o y m e n t Guarantee Scheme, fo rma l l y started in 1977
in Maharasht ra , and the " r i ce at Rs 2 .00 " f ood ra t ion and subsidy scheme,
wh ich commenced in 1984 in A n d h r a Pradesh.
Several of these publ ic-sector undertak ings are sizeable in coverage
and/or budget. For example , the Maharasht ra E m p l o y m e n t Guarantee
Scheme ( M E G S ) is one of the largest and most sustained publ ic works
ventures in recorded his tory (L iebe rman 1984). In the early 1980s, be-
tween 10 and 13 percent of the Maharasht ra state government 's budget
was al located to the M E G S . In the Sixth P lan , about Rs 45,000 crores
( inc lud ing credi t subsidies), equivalent to about U.S. $40 b i l l i on , was
spent on the I R D P , wh ich has easily eclipsed all previous ru ra l devel-
opment programs in economic amb i t i on .
A l t h o u g h the thrust of this chapter is no t to evaluate the consequences
of these schemes on rura l pover ty in the study regions and vi l lages, the
issues that impinge on the success of d i rect in te rven t ion by the pub l ic
sector to al leviate pover ty are clear ly germane to the substance of the
chapter and much of the rest o f the book . Four over r id ing concerns
include (1) the size and the qual i ty of economic g row th conducive to
pover ty a l lev ia t ion , (2) the level o f investment in direct pover ty a l lev iat ion
compared to o ther government expendi tures, (3) the investment m ix in
direct pover ty a l lev ia t ion programs, and (4) the degree to wh ich the poor
gain re lat ive to o thers, par t icu lar ly w i t h regard to the in ter reg iona l dis-
t r i bu t i on o f benef i ts, in na t iona l pover ty a l lev iat ion programs l i ke the
I R D P . T h e ph i losophy under ly ing d i rect government in te rven t ion is
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based largely on the argument that economic g rowth in and of i tself w i l l
no t generate enough in the way of t r i ck le -down benefits to l i f t substantial
numbers of ru ra l households above the pover ty l ine. M a n y , such as Lal
and Rajapat i rana (1987), w o u l d argue that inef f ic ient government po l i -
cies, especially those or ien ted toward capital- intensive impor t substi tu-
t i o n , have constrained and biased the nature of economic g rowth to such
an extent that the t r i ck le -down hypothesis cannot be tested fa i r ly .
W h i l e the size of publ ic-sector investment in some of the pover ty rel ief
measures is unprecedented in absolute te rms, economists such as D a n -
dekar (1986) and Parthasarathy (1987) contend that such government
expendi tures are dwar fed by the size of the ru ra l pover ty p rob lem. For
example , the I R D P , by far the largest ru ra l development p rogram since
Independence, accounted fo r on ly 1.4 percent of the out lay of the Sixth
Plan (Deo la l i ka r 1986a).
T u r n i n g to the issue of the appropr ia te m ix in the po r t fo l i o o f publ ic-
sector pover ty a l lev iat ion programs, the concept of d is t r ibut ing produc-
t ive assets, ma in ly dai ry cat t le , to generate sustained sel f -employment
fo r the ru ra l poo r—the basis upon which the I R D P is founded—has been
severely cr i t ic ized. Fo r instance, Ra th persuasively argues that " a t the
end of seven years of opera t ion of I R D P , on ly about 3 percent o f the
poor households in ru ra l Ind ia w o u l d have been he lped to l ive above
pover ty even i f fo r a wh i le o n l y " (1985: 243). Ra th (1985), Dandekar
(1986), and several o ther analysts contend that the Center should spend
more on generat ing rura l emp loyment and less on subsidizing asset ac-
qu is i t ion . Focusing on d i f ferent ia l regional impact , a summary of results
of I R D P evaluat ion studies indicates that the p rogram has been more
successful in meet ing its object ives in more developed ru ra l regions, better
endowed w i t h complementary inf rastructure (Subbarao 1985).
Wh i l e those four pover ty- re lated issues have generated considerable
debate and a diversi ty of v iews, a consensus is readi ly discernible that
the incidence of pover ty , nar row ly def ined by Dandeka r and Ra th (1971)
as the p ropo r t i on of the popu la t ion fa l l ing be low a mon th l y expendi ture
l ine of Rs 15 per capita in 1960/61 prices (at that t ime the level of ex-
pendi ture requ i red to procure 2,250 calories per capita per day) , has
shown no detectable t rend (Ah luwa l i a 1985; Bussink and Subbarao 1986;
Dandekar 1986). Wha t is visible in char t ing the incidence of absolute
pover ty over t ime are strong repet i t ive movements in wh ich ru ra l poverty
has r isen or fa l len , o f ten sharply, w i t h in per iods of three to s ix years
(Me l l o r and Desai 1985). The estimates of M e l l o r and Desai are consistent
w i t h a marked decl ine in pover ty in the late 1950s, a steep rise between
the early and mid-1960s, a sharp fa l l to the ear ly 1970s, and a moderate
increase f r o m the early to the mid-1970s. T h e most recent data f r o m the
qu inquennia l Na t iona l Sample Survey (NSS) of consumer expendi ture
indicate a modest decl ine in the incidence of pover ty between 1977/78
and 1983/84 (Dandeka r 1986). M e l l o r and Desai (1985) underscore the
impor tance of accelerated agr icul tura l g r o w t h and resul t ing food price
stabil i ty in expla in ing cyclical downturns in the incidence o f pover ty . They
see the impact of l and reforms and area expansion as being associated
w i t h i f no t responsible fo r the fa l l in pover ty in the late 1950s and the
green r evo lu t i on as the mo t iva t ing force beh ind the reduc t ion in pover ty
in the late 1960s.
M u c h of the discussion on the state of r u r a l welfare in I n d i a has been
confined to the measurement of pover ty based solely on the level of
consumpt ion expendi ture (Bussink and Subbarao 1986). N o t much is
k n o w n about what has been happening to the qual i ty of ru ra l l ife over
t ime . In -dep th vi l lage studies have generated some useful i n fo rma t ion in
some regions. For example , w i t h retrospective survey data f r o m t w o
villages in Rajasthan, Jodha (1988) has documented improvemen t in
household welfare on a number of qual i ta t ive indicators even though the
quant i ta t ive incidence of pover ty d i d not fa l l f r o m 1964-1966 to 1982-
1984. E v e n for households whose real income had decl ined, the qua l i -
tat ive data were consistent w i t h considerable social and economic p ro -
gress. Rel iance on exploi ta t ive patron-cl ient relat ionships decreased over
t ime , marke t ing f lexibi l i ty increased, household l i qu id i t y deepened, con-
sumpt ion patterns diversif ied, and consumer durables loomed larger in
household assets.
I n i t i a l f ind ings by the Na t iona l Counc i l o f A p p l i e d Economic Research
( N C A E R 1986) f r o m a large nat ional retrospective survey of more than
three thousand ru ra l households have also i l l umina t ed several dimensions
of ru ra l income between 1970/71 and 1981/82. A l t h o u g h life cycle effects
to some extent c loud these f indings (Parthasarathy 1987), the empi r ica l
evidence f r o m the N C A E R study i s persuasive on the f o l l o w i n g points
per ta in ing to changes in real household per capita income:
1. T h e lower income deciles in 1970/71 experienced real income g r o w t h
between 1970/71 and 1981/82. M e a n real income per capita for the
lowest decile more than doub led ; for deciles 2 , 3 , 4 , and 5, the increase
was not as pronounced but s t i l l substantial , ranging f r o m 24 to 66
percent over the 1970/71 income levels. For the highest three deciles
in 1970/71, mean per capita income decl ined. The fa l l was steepest
for the top income decile, for w h o m the average percent change in
real per capital income was about - 4 0 percent.
2 . Differences in real income g rowth among decile groups were also
reflected in changes in per capita consumpt ion expendi ture , wh ich
increased p ropor t iona te ly m u c h more for the lower income deciles.
3. T h e income gap est imated between the landed and landless na r rowed
as mean household per capita income for the landless households rose
by 21 percent whi l e the per capita income of landowners on ly increased
by 5 percent. T h e large f a rm group incur red a d r o p in real income as
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smaller f a rm households fared relat ively better than their larger coun-
terparts between the two per iods.
4. Nonagr icu l tu ra l income loomed larger in 1981/82, r is ing f r om 20 to
27 percent of to ta l i ncome; the share of agr icu l tura l income fe l l f r o m
60 to 53 percent. Seventy percent of the increase in real household
income between the two per iods was a t t r ibu ted to the rise in nonag-
r icu l tura l income.
5. A h igh incidence of reshuff l ing of households in the income rank ing
was recorded between the two survey years. At the extremes, one-
th i rd o f the households in the bo t t om decile moved in to one of the
top f ive deciles, and one-quarter of those in the top deci le sl ipped in to
the lower hal f o f the household per capita income d is t r ibu t ion .
6. A l t h o u g h many households substantial ly changed posi t ion in income
rank between the two survey years and a l though the income gap nar-
rowed between the poorer landless households and the general ly r icher
landed households, income inequal i ty measured by the G i n i concen-
t ra t ion ra t io d id not change not iceably between 1970/71 and 1981/82.
Wh i l e t ransi tory and l i fe cycle effects are clearly responsible fo r some of
these f indings, the N C A E R evidence provides a valuable po in t of ref-
erence f r o m wh ich to evaluate the empi r ica l results wh i ch fo l l ow f r o m
the panel households in the study vi l lages.
A simi lar benchmark can be established for trends in rura l weal th over
t ime . Based on the Reserve Bank of India 's debt and investment surveys,
Dantwa la (1987) has recently synthesized the evidence as fo l lows. T o t a l
assets per ru ra l household grew at a real rate of about 4 percent per
annum between 1971 and 1981. Except fo r an increase in consumer du-
rables f r o m 4.2 to 6.6 percent fo r cu l t ivator and 11.5 to 15.8 percent fo r
noncul t ivator households, no signif icant change in the compos i t ion of
assets took place between 1971 and 1981. T h e ra t io of the average value
of al l assets between cu l t ivator and noncu l t iva tor households fe l l f r o m
5.59 in 1971 to 4.96 in 1981. B u t inequal i ty , as measured by G i n i con-
centrat ion rat ios, in to ta l asset ho ld ing remained constant between 1971
and 1981. These trends in rura l asset ho ld ing also receive some support
f r o m recent microstudies rev iewed in Subbarao (1987a).
Findings f r o m the N C A E R retrospect ive survey o f ru ra l household
income and the Reserve Bank of India 's debt and investment surveys can
be pieced together to te l l a coherent story of nat iona l t rends in rura l
household income and weal th f r o m the early 1970s to the early 1980s.
Impor tan t points in that story wou ld include a modera te rate of g rowth
in bo th household income and to ta l assets, greater re lat ive gains made
by ru ra l landless compared to fa rming households, and no visible reduc-
t i on in inequal i ty . H o w we l l the microevidence f r o m the poor d ry land
study vil lages reflects these nat ional trends is the subject of much of the
rest of this chapter.
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Data, Definit ions, Procedures, and the Length of T ime Series
Measur ing household income is data intensive and f raught w i t h di f f icul t ies
in b o t h deve lop ing and developed countr ies (Jodha 1976; Radner 1983).
(These prob lems have no t de ter red planners f r o m recommend ing that
household income should be the m a i n c r i te r ion in target ing I R D P ben-
eficiaries based on the antoyodaya p r inc ip le of g iv ing preference to the
poorest o f the poo r [ R a t h 1985].) Response e r ro r usual ly leads to un-
der repor t ing o f income in single in terv iew surveys. W i t h the v i l lage study
data , the h igh per iod ic i ty o f in terv iews—every three to f ou r weeks—
should have he lped to reduce several sources of nonsampl ing e r ro r , par-
t icu lar ly m e m o r y bias in recal l ing transact ions. T h e doub le ent ry book -
keeping f r amework of the transactions schedule was also exp lo i ted to
check whether households systematical ly under repor ted income. F o r most
households, the sum of net-cash and i n - k i nd balances across rounds and
years osci l lated a round zero. Some households d i d accumulate negat ive
l iqu id i t y balances over t i m e , ind icat ing that income was under repor ted .
Reasons fo r discrepancies in impu ted cash f low were readi ly ident i f ied
bu t no t so easily rect i f ied. Fo r example , a few farmers in one vi l lage
regular ly added water to m i l k , thereby increasing the vo lume of the i r
da i ry sales. Th is behavior was never admi t ted pub l ic ly bu t was acknowl -
edged pr ivate ly .
Income is def ined as net returns to fami l y -owned resources, encom-
passing fami l y labor and owned bu l locks , cap i ta l , and land (Singh and
A s o k a n 1981). Earn ings and expenses f r o m f a r m and non fa rm activi t ies
are considered in est imat ing household income. B o t h monetary and im-
pu ted values of a l l t raded and non t raded goods, such as c rop by-products
and manure , f igure in the computa t ion o f household income.
W h i l e ou r de f in i t ion is broader than most , i t is not as comprehensive
as the def in i t ions common l y used by household economists (Kusn ic and
Da V a n z o 1982). We do no t adjust income fo r the value o f housing
services f r o m l iv ing in one's o w n house, the value o f t ime that adults
spend in housework , or the value of le isure, nor (as discussed in chapter
3) have we accounted fo r al l income p rov ided th rough open access and
c o m m o n p roper ty resources.
I n c o m e , consumpt ion , and wea l th are expressed per person or per
capita and no t per household . We made no a t tempt to conver t to equiv-
alence scales to adjust fo r the age and gender compos i t ion of the house-
h o l d . N o t using equivalence scales shou ld lead to underest imat ing wel fare
fo r households w i t h mo re members and mo re ch i ld ren because of po-
tent ia l economies of scale in consumpt ion and because of ch i ld ren cost ing
less than adults ( D e a t o n and Mu l l b a u e r 1982).
The descr ip t ion o f levels o f t rends in i ncome, consumpt ion , and wea l th
is based on data fo r n ine c ropp ing years f r o m 1975/76 to 1983/84 fo r one
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cont inuous vi l lage in each reg ion. Income data fo r the tenth cropp ing
year (1984/85) were not processed when we empir ical ly examined levels,
t rends, f luctuat ions, and mob i l i t y . Incorpora t ing the 1984/85 data should
not al ter appreciably the results of our analysis. Moreover , the transac-
t ions, labor , and cu l t iva t ion data were not col lected as f requent ly in
1984/85 as in previous years; thus, the data fo r that year are less rel iable
than fo r the o ther nine years.
D a t a , col lected rout ine ly as described in chapter 2, were also available
to est imate income fo r households in the noncont inuous villages in each
region fo r the f i rst two cropp ing years, 1975/76 and 1976/77. Analysis of
those data showed that the income prof i les were very s imi lar fo r the study
vil lages w i t h i n the Sholapur and A k o l a regions; however , because of
greater access to i r r i ga t ion , D o k u r ' s income prof i le d i f fe red f r o m A u -
repalle's (S ingh, A s o k a n , and Wa lke r 1982). Where appropr ia te , we refer
to that analysis of the f i rs t t w o years' income data fo r the six vil lages to
highl ight those simi lar i t ies and dif ferences.
Est imates o f household income were also generated fo r D o k u r , K a l -
m a n , and K inkheda fo r the cropp ing years 1977/78 to 1983/84. Those
estimates were based on retrospect ive surveys canvassed in 1983/84. Al-
though those estimates are not nearly as rel iable as comparable year
estimates for the cont inuous vi l lages, analysis by Singh and Binswanger
(1988) of income dynamics based on the six-vi l lage, nine-year sample
largely supports and complements our results founded on the three-con-
t inuous-v i l lage, nine-year sample.
The measurement o f consumpt ion expendi ture draws on data f r o m
Aurepa l l e , Shi rapur , and Kanzara f r o m 1976/77 to 1981/82. Consumpt ion
data were not rel iable in 1975/76 and were not col lected in such met iculous
detai l after 1982.
Income, wealth, and consumption expenditure are expressed in real 
terms in this chapter. The data on income and consumpt ion expendi tures
were def lated by vil lage-specific consumer pr ice indices, consist ing of f ood
and non food price indices weighted by the i r respective average budget
shares. N o n f o o d price indices were taken f r o m the Consumer Price Index
for Ag r i cu l t u ra l Labo r ( C P I A L ) compi led by the D i rec tora te o f Eco-
nomics and Statistics (1982) fo r each state in I nd ia . The vil lage-specific
f ood pr ice indices were calculated f r o m pr imary data f r o m dietary surveys
described in chapter 9 and in Ryan et a l . (1985) and f r o m expendi ture
data col lected in the transactions schedule. T h e representat ive commod i t y
baskets, upon which the food price indices are based, are given in ap-
pendix table 3 of W a l k e r , S ingh, A s o k a n , and Binswanger (1983).
The est imated consumer pr ice indices to ld essentially the same story
on in f la t ion across the three vi l lages: negl igible to m i l d in f la t ion dur ing
the m i d - to late 1970s, r is ing in f la t ion f r o m 1979/80 to 1981/82, and con-
sumer pr ice stagnat ion in the ear ly to mid-1980s. Fo r example, in A u r e -
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pa l le , the est imated consumer pr ice indices fo r each of the n ine c ropp ing
years f r o m 1975/76 to 1983/84 fo r landless labor households were 100,
117, 115, 104, 138, 157, 159, and 143. N e t wea l th was conver ted in to
constant prices by vi l lage and asset-specific def lators depending on the
type of asset. T h e def lator f o r bu i ld ings, land deve lopment (such as we l l
repai r and const ruc t ion) , and f inancia l assets was the C P I A L , because
deflators per un i t of investment cou ld not be constructed fo r these assets.
One last bookkeep ing concern warrants more exp lanat ion. In the i n -
terv i l lage compar isons, one should adjust the household data by the
propor t ions of the cul t ivators and landless labor households in the sample
in table 2 . 1 . Cu l t i va to r households are three t imes as numerous as landless
labor households in the sample, but the ra t io of cu l t iva tor to landless
labor households in the vi l lage populat ions in 1975 was about 2 : 1 . B u t
cu l t ivator households on average have more members than landless labor
households. Those dif ferences in household size largely offset the dis-
p ropor t iona te sampl ing o f cu l t ivator households relat ive to the i r numer -
ical s t rength in the vi l lage household popu la t i on . In o ther words , the
popu la t i on of each study vi l lage is character ized by a ra t io of about 3:1
cu l t iva tor to landless labor members , a l though the household ra t io is
closer to 2 : 1 . Because the unadjusted data more t ru ly ref lect the com-
pos i t ion of people in the v i l lage, we have not corrected fo r the smal l
in terv i l lage dif ferences in the sampl ing f ract ions recorded in table 2 . 1 .
A s p e c t s o f I n c o m e , C o n s u m p t i o n , a n d W e a l t h
T h e data on the size of real household per capita income, consumpt ion ,
and net wea l th fo r the three vil lages are summar ized by the T u k e y box
diagrams depic t ing seven bits o f i n fo rma t ion in f igure 4 . 1 . Each d iagram
provides i n fo rma t i on on the level o f the t e n t h , twen ty - f i f t h , f i f t ie th , sev-
en ty - f i f th , and n inet ie th percenti les in each vi l lage sample and the data
points fo r the out l iers be low the ten th and above the n inet ie th percenti les
(Tu f te 1983; Cleveland 1985). (The lower l ine outside the box corresponds
to the ten th percent i le , the lower edge of the box to the twenty - f i f th
percent i le , the m idd le l ine in the box to the f i f t ie th percent i le , the upper
edge to the seventy-f i f th percent i le , and the upper l ine to the n inet ie th
percent i le . )
As expected, med ian income (at the f i f t ie th percent i le in f igure 4.1)
was h igher in Kanzara , where agr icu l tura l g row th has been more m a r k e d ,
than in Au repa l l e o r Shirapur. T h e poorest households came f r o m A u -
repal le. T h e r icher households in Shirapur were absolutely less we l l o f f
than those f r o m the same relat ive income bracket in Au repa l l e and K a n -
zara. T h e t igh t ly clustered l ow income levels in Shi rapur ref lect w ide ly
shared pover ty .
Saying that ru ra l income is l ow in the three vil lages is an understate-
ment . The three-vi l lage mean per capita income estimate of Rs 700 over
the nine-year per iod translated in to on ly about U.S. $80 in 1977 prices
and was considerably less than the a l l - Ind ia per capita income f igure of
Rs 1,080 fo r 1977 (D i rec tora te of Economics and Statistics 1979).
The average med ian per person income of about Rs 500 in 1975 prices
(equivalent to about U.S. $60) is a bet ter ind ica t ion of centra l tendency
given the skewed d is t r ibu t ion of income in the vi l lages. Such stark pover ty
in p redominant ly d ry land vi l lages, where histor ical rates of agr icul tural
g rowth have been l ow , is not surpr is ing. M u c h , but not a l l (Bardhan
1985), of the empir ica l evidence in Ind ia suggests that the incidence of
pover ty is strongly and inversely associated w i t h the rate of agr icul tural
g rowth ( M e l l o r and Desai 1985).
In terv i l lage disparit ies in the mean level of household income are
largely mani fested in the vi l lage labor marke t described in the next chap-
ter. Ava i l ab i l i t y o f o f f - fa rm employment oppor tun i t ies , par t icular ly fo r
w o m e n , also cont r ibu ted to intervi l lage income var ia t ion . The ma in dif-
Figure 4.1 Empirical distribution of real per capita household income by village from
1975/76-1983/84
Aurepalle Shirapur Kanzara
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ference was the Maharasht ra E m p l o y m e n t Guarantee Scheme, U n l i k e
men 's , women 's par t i c ipa t ion in pr ivate sector o f f - fa rm emp loyment was
negl ig ib le in a l l the vi l lages, bu t w o r k in the publ ic-sector M E G S sub-
stant ia l ly enhanced o f f - f a rm emp loymen t oppor tun i t ies f o r w o m e n in
Shi rapur and Kanzara . F r o m 1979/80 to 1983/84 w o r k in government -
sponsored pub l ic works pro jects accounted fo r about 19 and 25 percent
of men's and women 's wage emp loymen t in Shi rapur and 14 and 6 percent
i n Kanzara .
Composition
C r o p revenues and labor earnings were the t w o dominan t income sources
in the study vi l lages. W i t h the except ion o f large f a r m households in
Aurepa l l e and to a lesser extent in D o k u r and Kanzara , cu l t i va tor house-
holds also re l ied heavi ly on labor marke t earnings p r imar i l y in the v i l lage
labor marke t f o r casual agr icu l tura l labor . A l m o s t al l households der ived
some income f r o m the sale of l ivestock, especially goats, bu t , except fo r
shepherd households, l ivestock p roduc t ion or an imal t rade was not as
impor tan t as c rop or labor income in any of the vi l lages.
N o n f a r m pursui ts , e i ther f r o m labor marke t earnings in the pr ivate
sector o r f r o m nonagr icu l tu ra l se l f -employment , d i d not f igure heavi ly in
household income fo r the vast ma jo r i t y o f households, w i t h the except ion
of toddy tappers in Au repa l l e . In none o f the vil lages d id the mean share
of non fa rm income exceed 30 percent . W o m e n brought home l i t t le i f any
non fa rm income.
N o n f a r m income is undoub ted ly underest imated in these vi l lage studies
because the few households that repor ted t rad ing or o ther non fa rm ac-
t iv i t ies as the i r p r inc ipa l occupat ion ( refer to table 2.1) were excluded
f r o m the sample. S t i l l , the impor tance of non fa rm income is meager
compared to what is common l y repor ted fo r o ther ru ra l vi l lages in de-
ve lop ing countr ies (Chu ta and L i e d h o l m 1979; Shand 1986).
Consistent w i t h Visar ia 's (1980) f ind ings on unemp loymen t be ing con-
centrated among part ic ipants in the casual v i l lage labor marke t , the
poorer households re l ied more heavi ly on labor earnings. L a b o r income
shares were signif icantly and inversely corre la ted w i t h household per
person income ( table 4.1) .
N o t unexpectedly , f o o d bu l ked large in the compos i t ion o f consump-
t i o n expend i tu re . T h e level o f pover ty is commun ica ted by med ian f o o d
shares exceeding 60 percent of consumer expendi ture ( f igure 4.2) . F o o d
expendi ture accounted f o r more than 60 percent o f to ta l expendi ture fo r
the vast ma jo r i t y o f households in the three vi l lages, especially Au repa l l e .
A l s o no t surpr is ingly , the va lue o f land compr ised the b u l k o f to ta l asset
value in the three vi l lages. T h e share of land in to ta l assets was as h igh
as 80 percent in p o o r d ry land Sh i rapur ; in m o r e prosperous and ra in fa l l -
assured Kanzara asset hold ings were more diversi f ied as land's share was
63 percent , wh ich approaches the a l l - Ind ia share of 62 percent in 1981
(Dan twa la 1987).
Farm Size 
Perhaps the most s t r ik ing f inding in compar ing mean income levels across
the three vil lages by farm-size classes was the par i ty in average income
among the landless labor , small f a r m , and med ium fa rm groups whose
strat i f icat ion is described in chapter 2. On l y in Au repa l l e were the landless
signif icantly worse o f f than households that fa rmed some land . Large
fa rm households, par t icu lar ly in Aurepa l le and Kanzara , d i d en joy sig-
ni f icant ly higher per person income compared to the o ther groups in each
vi l lage.
Appa ren t l y , in these dry land vil lages the resource base of smal l - and
medium-size holdings was not suff iciently we l l endowed to enable thei r
owners to at ta in h igher per capita income levels than landless labor house-
holds. These results suggest that Hayami 's (1981) v is ion of a conf l ict
emerging between landless labor and cul t ivator households in ru ra l Ind ia
may apply somewhat d i f ferent ly in d ry land regions where ownersh ip of
relat ively larger amounts of land is a prerequis i te fo r sharp g roup d i f -
ferences in income to emerge. S t i l l , mean per person income (wh i le
signif icantly h igher) fo r the large fa rm households was on ly 115 percent
greater than fo r the other groups. Several large fa rm households also fe l l
be low the pover ty l ine in each vi l lage.
Because land f igured so p rominent l y in the compos i t ion o f wea l th ,
var ia t ion in f a rm size translated more d i rect ly i n to disparit ies in asset
holdings. Across the three vil lages, the ra t io of net wea l th per capita
among landless labor , smal l f a r m , med ium f a r m , and large f a rm cul t ivator
households was about 1:3:6:14. Di f ferences in wea l th by fa rm size were
most marked in Au repa l l e , where a rat io of 1:3:10:20 prevai led.
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Table 4.1. Correlation coefficients between cropping year income shares (%) by source
and per capita income from 1975/76 to 1983/84 by village
Income Source 
Crop
Livestock
Labor
Trade and handicraft
Transfer
Villagea
Aurepalle
0.52**b
0.28**
-0 .51**
-0.06
-0.10
Shirapur
0.26**
0.16*
-0.42**
-0.35**
-0.07
Kanzara
0.36**
0.31**
-0.40**
-0.06
-0.02
aCorrelation coefficients were estimated over cropping year by household observations: 315 for
Aurepalle, 297 for Shirapur, and 324 for Kanzara.
b
** indicates statistical significance at the 0.01 level.
I n e q u a l i t y
D r a w i n g concrete inferences about inequal i ty f r o m a sample of fo r t y
households in each vi l lage is a tenuous exercise; there fo re , inferences
repor ted in this section should be v iewed w i t h caut ion . B u t one result is
clear f r o m the Lo renz curves d rawn in f igure 4.3: Income and wea l th
were more equi tab ly d is t r ibuted in Shirapur than in the o ther vi l lages. In
Shi rapur , greater access to ru ra l works emp loymen t , stagnating ra in fed
agr icu l tura l p roduc t i v i t y , and costl ier and r isk ier investment al ternat ives
in we l l i r r iga t ion combine to reduce the scope fo r dif ferences in land and
human resources to express themselves.
Figure 4.2 Empirical distribution of mean household food shares from 1975/76 to
1983/84 by village
Aurepalle Shirapur Kanzara
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Figure 4.3 Lorenz curves showing the interpersonal distribution of real per person
income and real per person net wealth by village from 1975/76 to 1983/84
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Absolute Poverty 
For a reg ion as impover ished as Ind ia 's S A T , absolute pover ty may be
a more mean ing fu l index of human wel fare than inequal i ty (Fields 1980).
Est imates of absolute pover ty and the resul t ing in terv i l lage comparisons
are sensit ive to the c r i te r ion—ei ther income or consumpt ion—and the
pover ty index used f o r eva luat ion. F i rs t , we fo l l owed the n o r m a l pract ice
of using the Dandeka r and Ra th (1971) pover ty l ine of a mon th l y per
capi ta expendi ture of Rs 15 in 1960/61 ru ra l prices to quant i fy the inc i -
dence of absolute pover ty in the study vi l lages. Based on consumpt ion
expend i tu re , about three- four ths o f the households fe l l be low the pover ty
l ine f r o m 1976/77 to 1981/82.
Based on a net income c r i t e r i on , the incidence of pover ty was sub-
stant ial ly less, ranging f r o m 61 percent in Au repa l l e to 43 percent in
Kanzara. W h e n absolute pover ty was est imated on an income cr i te r ion
fo r the f i rs t t w o years across the six vi l lages, Kanzara and D o k u r — t h e
most technological ly advanced and the richest v i l lages—exhib i ted the
lowest incidence of absolute pover ty . I ron ica l l y , in Shi rapur , where in-
equal i ty was least, absolute pover ty was greatest du r ing 1975 to 1977
before the demand fo r o f f - fa rm emp loyment increased. For those two
years, the three vi l lages w i t h the more equi table d is t r ibu t ion of income
were character ized by the highest incidence of absolute pover ty (S ingh,
A s o k a n , and W a l k e r 1982). Whe re average levels of income were as low
as they were in 1975/76 and 1976/77, income inequal i ty was negat ively
associated w i t h the head-count measure of absolute pover ty . Th is inverse
re la t ionsh ip , based on crosssectional data , was also con f i rmed by Singh
(1986) fo r seven d ry land vi l lages f r o m 1980 to 1984. The est imated cor-
re la t ion coeff ic ient between the Dandeka r -Ra th head-count measure and
the G i n i concent ra t ion rat ios across the seven vi l lage observat ions was
- 0 . 6 3 , wh ich was statist ical ly signif icant on ly at p = .12. We expect that
a larger vi l lage sample size w o u l d have g iven statist ical ly more signif icant
results.
T h e t rade-of f between the head count and the G i n i concent ra t ion rat ios
s imply reflects the smallness of the vi l lage economic p ie . D i s t r i bu t i ng the
pie more equi tab ly cou ld result in w ider shared pover ty when pover ty is
measured by the head-count ra t io and when the pover ty l ine substant ial ly
exceeds the med ian level o f household income per capi ta. Th is conf l ic t
is analogous to v io la t ing the transfer ax i om: a t ransfer f r o m a r ich to a 
poor person should decrease the pover ty index (Hagenaars 1987).
T h e inverse associat ion between income inequal i ty and absolute pov-
er ty vanishes in these poor d ry land vi l lages w h e n we use an index that
incorporates i n fo rma t i on on re lat ive inequa l i t y ; that is , h o w poor are the
poor re lat ive to themselves and to the pover ty leve l . Such a measure is
the common l y used Sen index (1973), wh ich admits t w o o ther d imensions
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of pover ty : (1) the size of the income gap ( i . e . , the difference between
the pover ty l ine and the mean income of the poor ) and (2) relat ive income
inequal i ty among the poor . The Sen Pover ty Index is def ined as P = H [ I
+ (1 - 1) G ] , where H is the head count of the poor , I is the average
income short fa l l of the poor , and G equals the G i n i coeff icient of income
inequal i ty among the poor . W h e n normal ized so that I is expressed as a 
p ropo r t i on or a pover ty gap ra t i o , the index is bound f r o m 0.0 to 1.0.
The Sen index increases as the p ropo r t i on of indiv iduals fa l l ing below
the pover ty l ine increases, as the gap between the pover ty l ine and the
average income of the poor widens, and as relat ive income inequal i ty
among the poor rises.
Us ing the Sen index changed the interv i l lage rank ing on the incidence
of absolute pover ty . Because the Sen index gives more weight to the
degree of equi ty w i th in the rura l poor and because most households fe l l
be low the month ly expendi ture pover ty l ine f r o m 1976/77 to 1981/82,
Shirapur had the lowest mean Sen index (0.39) averaged over the six
years. Aurepa l le had the highest—0.49. Th is result was more in tune
w i t h the vi l lage consumpt ion expendi ture and weal th d is t r ibut ions than
w i th the income distr ibut ions presented in f igure 4 . 1 : Abso lu te pover ty
dur ing the per iod of analysis was more acute in Au repa l l e than in Shir-
apur.
A d i f ferent p icture emerges when we use a t h i r d c r i t e r i on , recently
proposed by L i p t o n (1983a), to measure absolute pover ty . U p t o n ' s mea-
sure comprises two components: the percent f o o d out lay in to ta l con-
sumpt ion expendi ture and a standard of nu t r i t i ona l adequacy. The "u l t r a -
p o o r " are def ined as those households w i t h f o o d shares exceeding 70
percent w i t h caloric adequacy fa l l ing below 80 percent of the i r recom-
mended dietary al lowance. L i p t o n suggests an 80-80 cu to f f po in t , but
only 2 of the 104 households in the cont inuous sample had f o o d shares
greater than 80 percent (f igure 4.2).
W h e n we apply U p t o n ' s food share/nutr i t ional adequacy yardst ick to
the expendi ture data and the dietary recal l i n f o rma t i on described in chap-
ter 9, we f ind that about one ind iv idua l in three in Au repa l l e w o u l d be
classified as u l t ra-poor , whi le a comparable ra t io f o r Shi rapur wou ld be
one in twelve and fo r Kanzara one in th i r ty - th ree. Those intervi l lage
differences are sizable p r imar i l y because on ly in Au repa l l e d id the ma-
j o r i t y of households have food shares exceeding 70 percent ( f igure 4.2).
Calor ic adequacy and food shares for indiv iduals were signif icant ly and
inversely corre lated at about 0.20 for all the vi l lages, and statistical es-
t imates based on cont ingency tables suggest that we cannot reject the
nu l l hypothesis that indiv iduals belonging to households w i t h f ood shares
less than 70 percent were bet ter nour ished than those be longing to house-
holds w i t h f ood shares greater than 70 percent. As we shal l see in chapter
9, the level o f " p e r m a n e n t " consumpt ion expendi ture does mat ter in
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expla in ing the ind iv idua l va r ia t ion in nu t r i t i ona l adequacy, bu t the re-
la t ionship does no t appear to be of the threshold var ie ty , or at least
evidence is no t compe l l ing that the threshold occurs at a 70 percent f ood
share.
For the same t ime pe r i od , est imates, based on consumpt ion expen-
d i tu re data f rom the NSS, o f absolute pover ty in ru ra l I nd ia were con-
s iderably lower than those recorded in the study vi l lages. For 1977/78,
about 39 percent o f the Ind ian ru ra l popu la t i on fe l l be low the Dandekar -
R a t h pover ty l i ne , and the Sen index was about 0.14 ( A h l u w a l i a 1985).
Because of dif ferences in sampl ing and def in ing consumpt ion expendi -
t u re , ou r estimates are no t str ict ly comparable to those based on the NSS
data. Nevertheless, the level o f absolute pover ty in the r icher study v i l -
lages such as Kanzara and D o k u r appeared to exceed by a substantial
marg in the lower a l l - Ind ia ru ra l average estimates.
Trends
Because the household panels aged over the nine-year per iod of analysis,
l i fe cycle patterns of i ncome, consumpt ion , and wea l th cou ld mask or
even lead to spurious conclusions about trends in those same variables.
I f , fo r example, household income per capita was highest fo r the age
group for ty -one to f i f ty and many households selected in the sample were
just enter ing that age g roup , the income data cou ld show an absolute
improvement over t ime wh ich w o u l d have no bear ing on income trends.
(The significance of experience in exp la in ing the var ia t ion in men's wages
in the casual labor marke t indicates that l i fe cycle effects may even be
present f o r the poorest labor households; see chapter 5) . To par t ia l ly
account fo r l i fe cycle effects, we regressed real per capita net household
income f r o m 1975/76 to 1983/84 on age group variables (less than th i r t y ,
th i r ty -one to f o r t y , fo r ty -one to f i f ty , f i f ty -one to s ixty, and over sixty)
and on a l inear t rend var iab le. The est imated coeff icient of the t rend
var iable should p rov ide a fa i r l y clear p ic ture of what was happening to
rea l household per capi ta income f r o m 1975/76 to 1983/84.
Intervillage Contrasts 
T h e est imated coeff icients o f the l inear t rend var iable were surpr is ingly
s imi lar across the three vi l lages. F r o m 1975/76 to 1983/84, real per capita
income increased by about Rs 30 per year in A u r e p a l l e , Rs 23 per year
in Shi rapur , and Rs 25 per year in Kanzara . These absolute f igures were
equivalent to about U.S. $3 per year in 1975 prices and to a g rowth rate
ranging f r o m 3 to 5 percent per annum. T h e slow upward income t rend
was statist ical ly signif icant at p < .05 f o r Au repa l l e and Shi rapur and
p < .10 fo r Kanzara .
Reasons f o r the slow but percept ib le upward t rend in real income fo r
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the cont inuous household sample vary f r o m vi l lage to v i l lage. G r o w t h in
income and consumpt ion expendi ture was qui te pronounced in Kanzara ,
especially after 1980. The uptake of improved technologies, inc lud ing
new crops l ike mung bean, modern cul t ivars such as sorghum hybr ids ,
and improved inputs such as inorganic fert i l izers and pesticides, has been
fa i r ly rap id th roughout the per iod in Kanzara and has paved the way fo r
some sustained income g rowth (chapter 3) . R is ing cash crop prices, p r i -
mar i ly of mung bean and co t ton , also p layed a p rominen t ro le in income
growth . We expect that a s imi lar , modest upward t rend w o u l d be shown
for nearby K i n k h e d a , a l though the d i f fus ion of improved technologies
has been somewhat slower than in Kanzara.
In Shirapur, the rise in real income in the late 1970s is largely a t t r ibu ted
to an expansion in publ ic-sector, f ood - fo r -work employment in the late
1970s and an increase in o f f - fa rm emp loyment , main ly in construct ion
labor. Nonetheless, one cou ld argue that the s low, posi t ive, real income
trend est imated in Shirapur was s imply part of a long deplet ion-replen-
ishment cycle (Jodha 1975). D u r i n g the per iod of analysis, households
in Shirapur were st i l l recover ing f r o m the pro longed drought in 1971 to
1973.
Casual h istor ical empir ic ism supports the cyclical argument. W h e n we
convert the mean income estimate f r o m 1975/76 to 1983/84 fo r households
in Shirapur in to sorghum grain equivalents per household , we f ind that
the mean number of sorghum grain equivalents is ident ical to what M a n n
(1917), using comparable income concepts, est imated fo r households in
Pimpla Soudagar, a vi l lage in the same region of Shirapur about two
hundred km southeast on the Bombay Deccan. In 1915/16, the mean
income household in Mann 's sample had enough real income to buy about
2,370 kg of sorghum. A comparable estimate fo r the Shirapur sample
was 2,320 kg . Wha t has changed is household size. In P impla Soudagar
in 1915/16, f ive members const i tuted an average househo ld ; in Shirapur
f r o m 1975 to 1983 mean household size was six ind iv iduals. Thus , this
rough contrast suggests that effective food avai labi l i ty per capita has no t
improved .
In contrast , in K a l m a n the in t roduct ion and rap id d i f fus ion o f h ighly
labor- intensive grape garden cu l t ivat ion since 1981 w o u l d l oom larger in
expla in ing any improvement in real household income per person. By
1985, on ly three cu l t ivator households in Shirapur had p lanted grapes,
whi le about fo r t y households in Ka lman had prospered economical ly f r o m
ir r igated grape gardens, ranging f r o m one to ten acres.
In the Mahbubnagar vi l lages, the correlates of moderate ly r is ing real
income include greater exp lo i ta t ion of groundwater in D o k u r and several
cont r ibu t ing factors that are discussed at length in chapter 5 and have
resulted in a t ightening labor marke t in Au repa l l e .
Within - Village Comparisons 
Est imates of relat ive trends in real income for groups w i t h i n each vi l lage
should not be as susceptible to l i fe cycle considerat ions as absolute es-
t imates of real income trends. We strat i f ied the households in to quar t i les,
based on re lat ive income pos i t ion in the in i t ia l three-year per iod f r o m
1975/76 to 1977/78, and est imated trends in income fo r each quar t i le ( table
4.2) . T h e three-year base per iod should be less vu lnerable than a one-
year baseline to t ransi tory inf luences that par t ia l ly make relat ive income
growth in the lowest deci le a p redetermined ou tcome. (Put another way ,
households that occupied the lowest decile in the base year because of
bad luck are l i ke ly to improve on the i r economic per formance in sub-
sequent years.)
The poorest households have received as much or more income g rowth
as the r ichest households in each v i l lage. In bo th Au repa l l e and Shi rapur ,
the richest households in the mid-1970s, that is, those in the fou r th quar-
t i l e , registered no signif icant change in per person income dur ing the
per iod of analysis. M e a n w h i l e , real per capita income grew annual ly at
about Rs 20 in 1975 prices fo r the poorest households in Au repa l l e and
about Rs 34 fo r comparable households in Shi rapur . O n l y in Kanzara ,
where technical change in d ry land agr icul ture was marked over the n ine-
year pe r i od , d i d household income expand fo r the larger cu l t iva tor house-
holds in the r ichest quar t i le .
These encouraging trends f o r the poorer quart i les were largely der ived
f r o m a t ighten ing vi l lage labor marke t . In Kanzara , a t ighten ing labor
marke t is a consequence of r is ing d ry land p roduc t i v i t y w i t h i n the v i l lage.
In Shi rapur and to a somewhat lesser extent A u r e p a l l e , the labor marke t
has t ightened in the absence of technical change. T h e explanat ions o f fe red
Table 4.2. Linear trends in real household income per person (in Rs in 1975 prices), by
village and income quartile from 1975/76 to 1983/84
Village
Aurepalle
Shirapur
Kanzara
Income Quartile 
Poorest
20.0**a
(4.50)b
33.7**
(5.45)
38.1**
(5.22)
Poorer
18.7**
(2.68)
13.0
(1.51)
24.0**
(3.04)
Richer
34.1**
(2.70)
34.7**
(2.92)
20.4
(1.85)
Richest
4.4
(0.17)
-4 .7
(0.24)
35.5*
(2.10)
aEstimates from a linear fixed effects model with household income by cropping year as the
dependent variable and household and trend as independent variables.
bt values are in parentheses; * and ** denote statistical significance at the 0.05 and 0.01 levels,
respectively.
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in chapter 5 fo r the labor market t ightening are compel l ing , but they are
as diverse as the study regions themselves.
Stable consumer food prices dur ing the per iod of analysis should also
receive much of the credit fo r whatever improvements have occurred in
the poorer ru ra l vi l lagers' wel fare. W i t h the par t ia l exceptions of paddy
in Aurepa l le and wheat in Kanzara, nomina l prices o f the f ood grains in
each vi l lage exh ib i ted l im i ted in f la t ion or var iab i l i ty du r ing the per iod of
analysis ( f igure 4.4) . Food pr ice in f la t ion and price var iab i l i ty in the coarse
cereals, main ly sorghum, were except ional ly m i l d . L i kew ise , stagnating
producer harvest prices for cereals largely explain why the r icher cu l t i -
vators in the top quar t i le cou ld not register signif icant real income gains
dur ing the per iod ( f igure 4.5) . U p w a r d movements in the pr ice of cash
crops, par t icu lar ly castor in Au repa l l e , mung bean and co t ton in Kanzara,
and saff lower in Shirapur, to some extent offset the absence of g rowth
in cereal grain prices. Ris ing fodder prices in the early 1980s also helped
to compensate fo r f la t nomina l grain prices, bu t , in general , the per iod
of analysis was marked by the sustained erosion in the prof i tab i l i ty of
cereals relat ive to o ther crops.
A t rend of stagnating cereal prices and producer incomes is not unique
to these dry land vi l lages. A deter iorat ion of f a rm prof i tab i l i ty since the
early 1970s and increasingly adverse sectorial terms of trade have been
documented in some studies carr ied out at the nat ional or state levels
(Binswanger and Qu izon 1986; Swaray and Gu la t i 1986).
Figure 4.4 Consumer prices by cereal and village from 1975/76 to 1983/84
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With in -v i l lage trends in real income per capita were para l le led by
movements in real net wea l th per capi ta. T h e two lowest asset quart i les
f r o m 1975/76 to 1977/78 exper ienced posi t ive and statist ical ly signif icant
g row th in net wea l th , wh i le the highest quar t i le e i ther d i d no t signif icant ly
enhance i ts asset-holding pos i t ion (Au repa l l e ) or suf fered a decl ine in
net w o r t h (Sh i rapur and Kanzara) ( table 4.3) . L a n d shedding and fami ly
subdiv is ion were largely responsible f o r the decl ine in real net w o r t h fo r
several larger cu l t i va tor households occupying the t w o highest asset quar -
t i les in Kanzara . In A u r e p a l l e , special government programs or ien ted to
imp rov ing the wel fare of scheduled castes and tr ibes con t r ibu ted to en-
hancing the asset pos i t ion of a few sample households in the lower asset
quart i les in the mid-1970s. T h e gap in rea l net wea l th between landless
and landed households also na r rowed somewhat . Across the three v i l -
lages, f o r households that were e i ther landless or o w n e d land in bo th
Figure 4.5 Producer harvest prices by commodity and village from 1975/76 to 1983/84
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per iods, the ra t io of net wea l th of the landed to the landless was 11.9
f r o m 1975/76 to 1977/78. By 1981/82 to 1983/84 that ra t io had fa l len to
8.5.
Changes in the Composition of Income and Wealth 
T h e vi l lage compos i t ion of income and weal th changed s lowly but per-
cept ib ly f r o m 1975/76 to 1983/84. Income der ived f r o m nonagr icu l tura l
sel f -employment ( inc lud ing toddy tapping in Aurepa l le ) l oomed larger
as an income source in the later years. L ikewise , labor marke t earnings
are now more impor tan t in the 1980s compared to the mid-1970s in Au-
repal le and Shirapur. The share of net crop receipts in real per capita
vi l lage income increased substantial ly in Kanzara. L ivestock lost some
ground to o ther income sources in the three vi l lages.
Consumer durables and f inancial assets, start ing f r o m an extremely
low base, now cont r ibute more to real net wea l th than they have in the
three vi l lages. Several sample households in each vi l lage invested in sav-
ings certif icates and o ther forms of t ime deposits du r ing the per iod of
analysis. Respondent households now possess more radios, bicycles, and
watches. A m o n g product ive assets, electric pumpsets have registered the
most ma rked increase.
Absolute Poverty and Inequality 
The analog to the favorable real income p ic ture is the fa l l in pover ty
charted in panels a and b of f igure 4.6. (Trends in absolute pover ty were
est imated w i t h an income c r i te r ion , because we d i d not have detai led
estimates o f consumpt ion expendi ture fo r the nine-year pe r iod o f
analysis.) By ei ther the head-count method in panel a or by the Sen index
in panel b, absolute pover ty has decl ined f r o m 1975/76 to 1983/84 in
Table 4.3. Linear trends in real net wealth per person (in Rs in 1983 prices), by village
and asset quartile from 1975/76 to 1983/84
Village
Aurepalle
Shirapur
Kanzara
Asset Quartile 
Poorest
190.2**a
(7.35)b
111.9
(1.56)
104.8**
(6.93)
Poorer
304.7**
(7.64)
324.0*
(2.40)
78.6**
(4.71)
Richer
467.1**
(4.90)
1,244.0**
(4.22)
-206.1**
(3.00)
Richest
76.0
(0.26)
-296.0*
(2.13)
-469.0**
(2.90)
aEstimates from a linear fixed effects model with household income by cropping year as the
dependent variable and household and trend as independent variables.
bt values are in parentheses; * and ** denote statistical significance at the 0.05 and 0.01 levels,
respectively.
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Figure 4.6 Poverty and equity indices by village from 1975/76 to 1983/84
82
Panel c 
1975 76 77 78 79 80 81 82 83
Years
0.6
0.5
0.4
0.3
0.2
Years
1975 76 77 78 79 80 81 82 83
Panel b 
0.7
0.6
0.5
0.4
0.3
0.2
Years
1975 76 77 78 79 80 81 82 83
0.8
0.7
0.6
0.5
0.4
0.3
0.2
Panel a 
Aurepalle
Shirapur
Kanzara
Income, Consumption, and Wealth / 83
Aurepa l le and Shirapur. I f we cou ld reconstruct f igure 4.6 w i t h data on
consumpt ion expend i tu re , the incidence of absolute poverty w o u l d be
marked ly higher and the downward t rend wou ld not be as pronounced.
In Kanzara , 1977/78 was an outstanding c ropp ing year characterized by
favorable ra in fa l l and r is ing cash crop prices (f igure 4.5). As a result ,
pover ty indices p lummeted in that year, masking a downward t rend in
pover ty that appeared to manifest i tself in 1980.
Income inequal i ty d id not change that much in the vil lages between
1975/76 and 1983/84 (panel c, f igure 4.6) . S imi lar ly , inequal i ty in real net
weal th showed no t rend in the Maharasht ra vi l lages, but the dispari ty in
real wea l th lessened in Au repa l l e : the G i n i concentrat ion rat ios decl ined
gradual ly f r o m 0.66 in the mid-1970s to 0.55 by 1983/84.
One of the salient features of the three panels in f igure 4.6 is the visible
nar rowing of the gap in the incidence of pover ty and to a lesser extent
in income inequal i ty among the three vil lages between the beginning and
ending years (1975/76 and 1983/84) of analysis. A s imi lar t rend in the
nar rowing of the intervi l lage gap in real wages is repor ted in chapter 5.
Fluctuations
The vi l lage studies prov ide a rare oppor tun i t y to examine the incidence
and impl icat ions o f income and consumpt ion var iab i l i ty in India 's S A T .
Emp i r i ca l evidence at the household level on issues related to var iab i l i ty
is s l im in developed countr ies and more meager in developing countr ies.
In par t icu lar , not much is known about the size of household income and
consumpt ion var iab i l i t y , income composi t ion and var iab i l i t y , income cov-
ariance across households over t ime , income f luctuat ions and equ i ty , and
the nexus between income and consumpt ion var iab i l i ty . Such knowledge
is impor tan t because it sets the stage fo r chapter 8, where the conse-
quences of a l ternat ive stabi l izat ion policies on household income var i -
abi l i ty are evaluated. Before tu rn ing to the empi r ica l descr ipt ion of house-
ho ld income and consumpt ion r isk, we br ief ly discuss how f luctuat ions
were measured in the next subsection.
Measuring Fluctuations in Income 
The analysis again draws on data f r o m the 104 " c o n t i n u o u s " households
that remained in the panel in Au repa l l e , Shi rapur , and Kanzara each
year f r o m 1975/76 to 1983/84. For those households, i n fo rma t i on on f luc-
tuat ions in real per capita income is summarized by t w o measures: the
coeff icient o f var ia t ion ( C V ) of deflated per person net household income
and the l i ke l i hood that a household suffered a 50 percent or steeper
short fa l l f r o m its median per person income in any one of the n ine years.
CVs are expressed in percent ; they always refer to ind iv idua l households
and are never calculated across households.
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Conceptua l l y , f luc tuat ions in income should be measured in m u c h the
same way that seasonality is quant i f ied in a commod i t y pr ice series. T h e
data should f i rs t be cleansed of t rend and cycl ical effects. Be fo re esti-
ma t ing C V s , we l inear ly de t rended the def lated per capita net income
data. F o r households wh ich exper ienced signif icant (p < .05) income
trends (about 40 percent of the sample) , the det rended data were used
to est imate income C V s ; f o r the o ther households, the raw def lated per
capi ta income data were used.
T h e on ly step we t o o k to adjust the income data f o r l i fe cycle effects
was to separate dowry and marr iage-re lated gifts f r o m transfer income.
We ident i f ied about e ighty such transactions du r ing the n ine years in the
three vi l lages. T h e vast ma jo r i t y o f those transactions re la ted to dowry
payments, wh ich can be in te rpre ted as social investment . D o w r y and
marr iage-re lated gifts represented about 13 percent of mean household
income in A u r e p a l l e , 10 percent in Shi rapur , and 4 percent in Kanzara
f r o m 1975/76 to 1983/84. T h e bu l k of dowry and marr iage-re lated ex-
penses was incur red by the r icher , large f a r m households in each v i l lage,
par t icu lar ly i n Au repa l l e .
Size of Household Income Variability: CVs and Shortfalls 
T h e med ian CV of per person net household income across the 104
households in the three vi l lages was about 30 percent ( f igure 4.7) . House-
holds w i t h the most stable income prof i les exper ienced C V s approaching
10 percent ; those w i t h the most vo lat i le income streams had C V s reaching
80 percent. For the ma jo r i t y o f the households in each v i l lage, C V s fe l l
between 20 and 40 percent . Wha t stands out in f igure 4.7 is the t ighter
empi r ica l d is t r ibu t ion o f C V s in Kanzara . Income var iab i l i ty i n drought -
prone Aurepa l l e and Shi rapur was more acute than in rainfal l -assured
Kanzara f r o m 1975/76 to 1983/84.
W i t h i n each vi l lage the level o f income var iab i l i ty d i d no t d i f fe r that
m u c h by farm-size class. In A u r e p a l l e , smal l f a rm households had some-
wha t lower C V s than landless labor , m e d i u m f a r m , o r large f a rm house-
holds. T h e concentrat ion of toddy tappers, w i t h a fa i r ly assured income
base, in the smal l f a r m group cou ld be one reason fo r that result . Landless
labor households in Au repa l l e had more var iable income streams, w i t h
C V s averaging 37 percent , than comparable households in Shi rapur (29
percent) and Kanzara (25 percent ) . By i tsel f that d i f ference may not
mean m u c h , bu t i t i s suggestive that the M E G S may have pro tec ted some
labor households f r o m f luc tua t ions in income in the lat ter t w o vi l lages,
par t icu lar ly in Shi rapur .
T h e est imated cor re la t ion coeff icients between per capi ta income levels
and household income C V s ran counter to the c o m m o n bel ie f that f luc -
tuat ions in income are sharper f o r poorer households w i t h i n a v i l lage;
that is , i ncome level and var iab i l i t y are o f ten thought to be strongly and
inversely correlated. O n l y in the more assured ecologies l ike Kanzara,
where the corre la t ion coefficient was - 0 . 2 9 , w o u l d that popular percep-
t i o n appear to be weakly supported. In A u r e p a l l e , the cor re la t ion coef-
f icient was -0.10 and in Shirapur 0.08. Several cu l t iva tor households in
the more fragile p roduc t ion environments of A u r e p a l l e and Shirapur
incurred sizable crop losses in some years that resulted in negative house-
h o l d income. Because the usually richer cu l t iva tor households can more
easily experience negative income levels than poorer noncul t iva tor house-
holds, income level and var iabi l i ty were no t that inversely related in the
study villages.
Figure 4.7 Empirical distribution of per capita income CVs from 1975/76 to 1983/84, by
villages
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The wel fare loss imp l i ed by this level of income var iab i l i ty can be
crudely measured by answering the quest ion (discussed in deta i l in chapter
8 ) , H o w much w o u l d a household be w i l l i ng to pay in exchange fo r cer ta in
income (Newbery and Stigl i tz 1981)? A CV of about 30 percent means
that a representat ive risk-averse household w o u l d be w i l l i ng to sacrifice
about 5 percent of its mean income to insure perfect income stabi l i ty .
F ive percent may not seem l ike m u c h , but fo r the twelve households that
had C V s exceeding 50 percent the losses were large, represent ing more
than 12.5 percent of household income, as the amount households w o u l d
be w i l l i ng to pay rises exponent ia l ly w i t h income vo la t i l i t y .
A n o t h e r way to quant i fy f luctuat ions is to focus on downside conse-
quences such as a steep d rop in income in one or more years. T h i r t y - t w o
of the 104 households suffered such a shor t fa l l , where income in one year
was less than 50 percent of the median year's income f r o m 1975/76 to
1983/84 ( table 4.4) . As expected, shor t fa l l households were more nu-
merous in d rought -p rone Aurepa l l e and Shirapur than in rainfal l -assured
Kanzara.
Usua l l y , several factors con t r ibu ted to such short fal ls. Occasional ly ,
one over r id ing event resul ted in a sudden d rop in income. Y i e l d r isk ,
main ly in castor p roduc t ion in A u r e p a l l e , was p r imar i l y responsible fo r
eight households incur r ing severe income short fa l ls. F luctuat ions in
cropped area in paddy p roduc t ion in Au repa l l e and pos t - ra iny season
sorghum produc t ion in Shi rapur were impor tan t fo r f i ve households. M a r -
riage and fami ly d i v i s ion , wh ich changed the compos i t ion o f labor marke t
par t ic ipants, led to sharply f luctuat ing per person income fo r n ine house-
holds. Ind iv idua l specific risks l i ke accidents also t ook the i r t o l l . W h a t
emerges f r o m this discussion is the real izat ion that i t w o u l d be d i f f icu l t
i f no t impossible to protect households f r o m incur r ing income f luc tua t ions
of this size by designing in tervent ions that focus on a single marke t or
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Table 4.4. Incidence of income shortfalls (in number of households), by village from
1975/76 to 1983/84
Village
Aurepalle
Shirapur
Kanzara
Total
Frequency of Shortfalla
Once
8
8
5
21
Twice
3
4
1
8
Thrice Total 
2 13
1 13
0 6 
3 32
aRefers to the number of households that suffered an income shortfall below 50% of their median
per person income in at least one of the nine cropping years.
Labor Market Earnings and Income Volatility 
Several empir ica l f ind ings po in ted to the impor tance of labor marke t
earnings in dampening household income var iabi l i ty . F i rs t , f o r eleven of
the twelve vi l lage by f a rm size groups graphed in f igure 4 .8 , labor income
had a higher mean than variance share ( the open circles l ie to the r ight
of the f i l led-in circles), suggesting that labor earnings had a stabi l iz ing
effect on household income. In contrast, fo r a l l twelve vi l lage by f a rm-
size classes, crop revenue cont r ibu ted propor t iona l ly more to household
income var iab i l i ty than to mean household income ( the open tr iangles
are to the left of the f i l led- in tr iangles).
Second, corre la t ing the impor tance of d i f ferent income sources and
CVs yie lded only one signif icant association: The share of labor income
was signif icantly and inversely associated (at - 0 . 3 5 ) w i t h household i n -
come var iab i l i ty in Shirapur. Tha t re lat ionship is again suggestive that
the M E G S publ ic works p rogram has been effect ive in dampen ing income
var iab i l i ty fo r part ic ipants in the casual labor marke t .
T h i r d , and more impor tan t , households that re l ied more heavi ly on
the labor marke t as a source of income were less susceptible (p < .05)
Figure 4.8 Average within household mean and variance shares (%) by income source
to total household income per capita from 1975/76 to 1983/84, by village and farm-size
group
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Income, Consumption, and Wealth / 87
Aurepalle labor
Small
Medium
Large
Shirapur labor
Small
Medium
Large
Kanzara labor
Small
Medium
Large
Percentage share
0 25 50 75 100
88 / Welfare and Factor Markets
to abrupt short fal ls in i n c o m e . ' I n test ing several summary relat ionships
in a p rob i t mode l between income at t r ibutes and levels and the p robab i l i t y
of incur r ing a shor t fa l l , the on ly consistently signif icant est imated coef-
f i c ien t—as ide f r o m the vi l lage effect o f l i v ing in more ecological ly p ro -
tected Kanza ra—in a l l the specif ications was on the share of labor earn ing
in household income.
T h e absence of labor earnings to compensate fo r reduct ions in o ther
income sources was most ma rked fo r the " repea t o f fenders " in table
4 .4—the eleven households that suf fered severe income shortfal ls t w o or
three t imes du r ing the nine-year pe r iod o f analysis. T h e ma jo r i t y o f those
households d id not have an ab le-bod ied, heal thy member w h o cou ld have
par t ic ipated in the labor marke t to make up fo r a sharp d rop in the ma in
source o f income. Households w i t h on ly one or two labor marke t par-
t ic ipants were especially susceptible to income vo la t i l i t y . W h e n pro longed
sickness or personal i n ju ry occurred to one of the economical ly active
worke rs , the o ther po tent ia l par t ic ipant in the household somet imes had
to w i t hd raw f r o m the labor marke t to care fo r the sick or i n j u red member .
Households headed by e lder ly w o m e n in Au repa l l e were par t icu lar ly
vu lnerable shor t ly af ter fami l y d iv is ion , when the bu l k o f erstwhi le house-
h o l d assets were passed on to the i r sons.
Transfers and Income Smoothing 
Remit tances and gifts f r o m relat ives and f r iends cou ld play a ro le in
mi t iga t ing household income vo la t i l i t y . For example , recent research by
Ca ldwe l l , Reddy and Ca ldwe l l (1986), discussed in chapter 3, suggested
that transfers f r o m relat ives, located outside the i r d ry land study vil lages
in Ka rna taka , largely exp la ined why households were able to main ta in
thei r consumpt ion in the face of sharp income shortfal ls occasioned by
drought . In contrast , we f ind that the ro le of transfers in the study vil lages
pales in compar ison to the impor tance of consumpt ion cred i t , discussed
later in this sect ion. The prevalence of negative cor re la t ion coeff icients
between transfer and al l o ther household income in Shirapur and Kanzara
in f igure 4.9 suggests that transfers d i d p lay some par t in smooth ing income
var iab i l i ty . In genera l , the value of net transfers rose in years when house-
ho ld income fe l l . Negat ive cor re la t ion coeff icients ou tnumber posi t ive by
about 4 : 1 in each vi l lage. Nonetheless, the ro le of transfers was l im i ted
even in the Maharasht ra vi l lages. T h e absolute value of to ta l transfers
(bo th in and ou t ) was on ly about 6 percent of annual household income
in A u r e p a l l e , 12 percent in Sh i rapur , and 6 percent in Kanzara . Shi rapur
was a net receiver of t ransfers, wh ich represented about 2 percent of per
capita household income f r o m 1975/76 to 1983/84; Kanzara was also a 
net receiver and Au repa l l e a net donor bu t on an even smaller scale than
Shirapur . On average, gifts and remit tances reduced the var iab i l i ty in
cu l t ivators ' c rop income (net o f the oppo r tun i t y cost o f fami l y -owned
resources) by less than 1 percent (Rosenzweig 1986). Rosenzweig found
that the transfer rate ( i . e . , the degree to wh ich transfers compensated for
crop prof i t shortfal ls) depended on fami ly st ructure. Ceteris paribus,
households w i t h more brothers residing outs ide, more migrants, and
daughters- in law had higher transfer rates. In par t icu lar , " the po in t es-
t imates suggest that a household w i t h a 50-year-old head having 4 b ro th -
ers, 2 mar r ied daughters, and one migrant w o u l d have a transfer rate of
2.5 per cent ( the m a x i m u m rate in the sample is 5.3 per c e n t ) " (1986:
15).
Figure 4.9 Household correlation coefficients between transfer and other household
income from 1975/76 to 1983/84, by village
Aurepalle Shirapur Kanzara
income, Consumption, and Wealth / 89
Statistically not significant at the 0.05 level
Statistically significant at the 0.05 level
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
-0.8
-0.9
-1.0
90 / Welfare and Factor Markets
Income Covariances 
Concern about the impact o f r i sk on ru ra l v i l lagers ' wel fare in India 's
S A T rests largely on the p resumpt ion that p roduc t ion risks such as
drought are h ighly covar iate. Covar ia te r isk po tent ia l l y erodes the ca-
paci ty of households to smooth income var iab i l i ty because households
tend to re ly on the same mechanisms at the same t ime . In this sect ion,
we analyze income covariance at several levels: (1) among vil lages across
p roduc t i on regions in Ind ia 's S A T , (2) between vi l lages w i t h i n p roduc t ion
regions, (3) among m a j o r income sources w i t h i n a v i l lage, and (4) among
households w i t h i n a v i l lage.
At the regional leve l , du r ing the per iod o f analysis f r o m 1975/76 to
1983/84, det rended mean real net household income per capita was not
that covariate among the sample vil lages in the three study regions. The
across-vil lage corre lat ions were 0.35 fo r Aurepa l le -Sh i rapur , 0.18 fo r A u -
repal le-Kanzara, and - 0 . 1 4 fo r Sh i rapur -Kanzara , respect ively. As dis-
cussed in chapter 10, the absence of income covariance between ma jo r
p roduc ing regions in Ind ia 's S A T is not unexpected and has significance
fo r technological po l icy.
Across pa i red vil lages w i t h i n regions, income was much more covar iate
(Rosenzweig 1986). Based on retrospect ive survey data fo r D o k u r , K a l -
m a n , and K i n k h e d a , mean real prof i ts per hectare f r o m crop p roduc t ion
f r o m 1975/76 to 1983/84 were posi t ively associated at 0.32 fo r Au repa l l e -
D o k u r , 0.43 fo r Sh i rapu r -Ka lman , and 0.84 fo r Kanzara -K inkheda .
A g a i n , those results are not surpr is ing, because K inkheda is on ly 6 km
f r o m Kanzara , wh i le D o k u r i s 75 km f r o m Au repa l l e .
The impl icat ions fo r r isk ad justment o f c rop income mov ing in the
same d i rec t ion over t ime fo r vi l lages in the same p roduc t ion region are
not as t r iv ia l and t ransparent as they may seem. As descr ibed in chapter
3, a w i fe (at marr iage or short ly thereaf ter) moves to her husband's
v i l lage, and that is st i l l the dominan t f o r m of permanent m ig ra t ion in
these d ry land ru ra l communi t ies . T h e husband's vi l lage is o f ten no t that
distant. Thus , the effectiveness of transfers between in- laws to accom-
modate income r isk is e roded by vi l lage p rox im i t y .
Spatial covariate r isk does appear to inf luence the marke t fo r marr iage
(Rosenzweig and Stark 1987). In the study vil lages character ized by
higher p roduc t ion r isk , marr iage partners came f r o m more distant locales
than in the more rainfal l -assured vi l lages. S t i l l , the mean average distance
between source and receiv ing vil lages across the household sample was
only between 30 and 40 k m .
Female ru ra l -u rban migrants should have less covar iate income streams
w i t h the i r dono r households in the study vil lages than in- laws, even those
located in distant vi l lages w i t h i n the same dist r ic t . Few i f any households
in the study vi l lages make use of this po tent ia l l y eff ic ient means to income
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diversif ication. In contrast to Southeast A s i a , migra t ion of rura l w o m e n
i n search o f employment i n urban areas is s t i l l rare i n Ind ia (Skeldon
1986).
W i t h i n a geographic area as small as a vi l lage, we expect that mean
per person net household income w o u l d f luctuate significantly f rom year
to year and that income f rom the pr inc ipa l sources w o u l d be covariate.
In part icular , c ropping year effects w i t h i n the same village should be
significant, which w o u l d be the most o u t w a r d manifestat ion of covariate
income risk w i t h i n the vil lage. Over the nine c ropping years, agroclimatic
events were sufficiently covariate w i t h i n each vil lage to produce significant
in te r tempora l differences in mean income per person. In bo th Shirapur
and Kanzara , average year effects for bo th crop and labor income moved
in roughly the same d i rec t ion , indicat ing that in years when crop income
was high labor earnings were also greater. The c ropping year effects on
income w i t h i n the village rose f rom several forces. Explanat ions focusing
on a single under ly ing variable such as to ta l annual ra infal l d i d not do a 
good j o b of predict ing the t i m i n g or size of these village effects.
At the household level , the degree to which income is covariate be-
tween households determines the scope for effective insurance mecha-
nisms to develop w i t h i n a given ecological envi ronment such as a vil lage
(Binswanger 1986). A group of households w i t h command over a het-
erogeneous resource base and w i t h access to a wider array of oppor tun -
ities w o u l d be less l ike ly to have covariate incomes than another group
comprised of households w i t h a more homogeneous resource base and
access to a narrower range of options. We w o u l d therefore expect that
income w o u l d be more highly correlated among households w i t h i n the
same farm-size class than among those f rom dif fer ing farm-size classes.
Tha t expectation appears to ho ld only for landless labor households
in Kanzara (table 4.5). The relat ively high income cor re la t ion coefficients
among the landless households and among the landless and others in that
village i l lustrate the heavy dependence of the landless on the casual
agricul tural labor market in Kanzara. Thus , on str ict ly income covariance
cr i ter ia , the group w i t h the lowest capacity to self-insure w o u l d be landless
labor households in Kanzara. For tunate ly , severe covariate r isk seldom
manifests itself in Kanzara.
Income Fluctuations and Equity 
Income var iab i l i ty can accentuate measured income inequal i ty , par t icu-
lar ly in d ry land regions where crop income in any given year can be low
or even negative. For instance, calculating G i n i concentra t ion ratios for
the Aurepa l l e sample in 1976/77 gave a result as h igh as 0.50, suggesting
widespread inequal i ty (figure 4.6, panel c) . Income is inequi tably dis tr ib-
uted in A u r e p a l l e , but an estimate based on mean income over the nine
years was lower than any single year estimate. As evidenced by the ser-
rated l ines connect ing the G i n i concent ra t ion rat ios over t ime in panel c 
o f f igure 4.6 in Au repa l l e and Shi rapur , the tendency fo r single-year
estimates to overstate inequal i ty (Nugent and Wa l the r 1982) was part ic-
u lar ly ma rked in those drought -prone vi l lages. In contrast , the smooth
l ine fo r Kanzara suggests that a single-year est imate w o u l d be a fa i r ly
rel iable ind icator of re lat ive inequal i ty fo r that rainfal l -assured v i l lage.
Consumption Variability 
Reduc ing var iab i l i ty in consumpt ion is the u l t imate stabi l i ty ob ject ive in
economic wel fare analysis (Newbery and Stigl i tz 1981). H o w wel l con-
sumpt ion is stabi l ized depends not on ly on income var iab i l i ty but also on
consumpt ion and investment behavior , wh ich is largely inf luenced by the
level and var iab i l i ty of the prices of consumpt ion goods, the per formance
of asset and f inancial marke ts , and the demand fo r and supply of in ter -
tempora l storage.
As discussed ear l ier , stable f ood prices impar ted a great deal of stabi l i ty
to consumpt ion . Consumpt ion expendi ture was substant ial ly less vo lat i le
than household income. F r o m 1976/77 to 1981/82, the mean CV of per
person consumpt ion expend i tu re , averaged across the 104 households in
the three vi l lages, was about 20 percent . As expected, non food con-
sumpt ion expendi ture was considerably more var iable than f oo d con-
sumpt ion expend i tu re .
The interv i l lage dif ferences between Au repa l l e and Kanzara in income
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Table 4.5. Median interhousehold correlations of household per person income, by
village and fam-size class from 1975/76 to 1983/84
Village and
Farm-size
Class
Aurepalle
Landless
Smalt
Medium
Large
Shirapur
Landless
Small
Medium
Large
Kanzara
Landless
Small
Medium
Large
Farm-size Classa
Landless
0.27
0.19
0.22
0.12
0.17
0.12
0.27
0.23
0.62
0.37
0.28
0.44
Small
0.18
0.10
0.10
0.08
0.11
0.12
0.19
0.20
0.10
Medium
0.15
0.18
0.25
0.19
0.13
0.23
Large
0.07
0.13
0.09
aBased on 595, 528, and 630 interhousehold correlation coefficients in Aurepalle, Shirapur, and
Kanzara, respectively.
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f luc tuat ions spi l led over in to consumpt ion var iab i l i ty . In par t icu lar , land-
less labor and small f a rm households in Shirapur and Kanzara seemed
better able to cope w i t h income var iab i l i ty than comparable households
in Au repa l l e , where expendi ture on food was appreciably more var iable.
Variability in Poverty and Identification of the Poor 
To what extent does var iab i l i ty in income and consumpt ion impinge on
the incidence of pover ty and the ident i f icat ion of the poor? To address
that quest ion, we tabulated the Dandekar -Ra th head-count pover ty mea-
sure, based on an income c r i te r ion , fo r the 104 cont inuous households in
the three study vil lages f r o m 1975/76 to 1983/84. The incidence of sto-
chastic pover ty was h igh , as about two- th i rds of the households moved
in or out of pover ty at least one year dur ing the nine-year per iod of
analysis. Twenty- th ree households were persistently poor ; their per per-
son income was be low the pover ty l ine every year. Th i r teen households
had income that exceeded the pover ty l ine each year. Stochastic or t ran-
sient pover ty accounted for about 60 percent of the household by year
observations below the pover ty l ine.
Using a pover ty measure developed by Foster, Greer , and Thorbecke
(1984), Rava l l ion (1987) a t t r ibuted a pover ty cost between 15 and 18
percent of mean income of the poor to income var iabi l i ty . Poverty re-
duct ion benefits fo r the 104-household sample fo r the same t ime per iod
were larger fo r the stabi l izat ion of crop income than labor income. The
15 to 18 percent estimate is an upper bound to the realizable benefits
f r om policies wh ich perfect ly stabil ize income.
The relat ionship between mean real income per capita and years in
poverty was nonl inear and characterized by one pronounced threshold
effect ( f igure 4.10). Households w i t h per capita income above the D a n -
dekar -Rath pover ty l ine every year were signif icantly r icher than others.
As years below the pover ty l ine increased f r o m one to n ine , income fe l l
at a decreasing rate. Thus , in these poor vi l lages, one had to be genuinely
wel l o f f to avoid fa l l ing below the pover ty l ine in any one year. House-
holds w i t h zero years in pover ty had more diversi f ied income streams
than others or had access to a regular source of i ncome, such as a local
government j o b . The di f ference in mean per person income between the
nonpoor , def ined as households that d id not fa l l be low the pover ty l ine
in the n ine years, and those that fe l l be low the pover ty l ine on ly once
was about the same size as the mean income gap between the lat ter , w h o
once crossed over in to pover ty , and the poorest , w i t h per capita income
below the pover ty l ine in al l n ine years. Th is non l inear behavior suggests
that ident i fy ing the nonpoor should be much easier than disentangl ing
transient f r o m endemic pover ty . Househo ld wea l th per capita also d id
not vary systematical ly between the poorer groups, w i t h per capita income
below the pover ty l ine f r o m three to nine years.
Char t ing the same relat ionship by vil lage for each of the continuous
households in the sample also shows how stochastic pover ty can vary
f rom vil lage to vil lage for a given level of income (figure 4.11). In ra infa l l -
assured Kanzara , mean per capita real income is l inear ly related to and
explains a substantial share of the var ia t ion in years in pover ty . In con-
trast, in drought-prone Shirapur, predic t ing years in pover ty f r o m mean
per capita real income is much more diff icul t .
Some of the correlates of endemic pover ty are apparent in table 4.6,
where the ten pover ty states are aggregated in to five groups—zero years
in pover ty , one to t w o years, three to six years, seven to eight years, and
nine years below the pover ty l ine . The nonpoor are more educated, do
not part icipate as actively in the labor marke t , and o w n more land than
the poor . Those w h o slip in and out of pover ty in the second and t h i r d
groups are p r i m a r i l y medium-size cul t iva tor households. The ranks of
the poor ( i n the last t w o groups) are d ispropor t ionate ly f i l led by the
landless and the members of the H a r i j a n c o m m u n i t y , w h o suffer f r o m
low caste status. Demograph ic considerations l o o m large in separating
the "almost always p o o r " in g roup four f r o m the "always p o o r " in group
five. The "always p o o r " have higher dependency ratios and fewer eco-
Figure 4.10 Mean real per capita income and years in poverty from 1975/76 to 1983/84
for the 104 continuous household samples in the three study villages
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Figure 4.11 Mean real per capita income and years in poverty for each continuous
household by village
95
Aurepalle
6
6
4
2
0
100 600 1,100 1,600 2,100 2,600 3,000
Shirapur
8
6
4
2
0
100 600 1,100 1,600 2,000
Mean real per capita income (Rs)
Kanzara
8
6
4
2
0
100 600 1,100 1,600 2,100 2,600 3,100 3,600 4,000
Mean real per capita income (Rs)
nomica l ly active workers than the "a lmos t a lways" poor . The impor tance
of such demographic characterist ics associated w i t h labor supply has been
noted by L i p t o n (1983b) in descr ib ing the u l t ra -poor .
Swi tch ing to consumpt ion var iab i l i ty and pover ty r isk , a somewhat
d i f ferent p ic ture emerges. O n l y 10 of the 104 households were charac-
ter ized by per person consumpt ion expendi ture greater than the pover ty
l ine in al l six years f r o m 1976/77 to 1981/82. For tyn ine households, rep-
resent ing about ha l f the sample, were m i red in pover ty every year. Those
households accounted fo r more than 60 percent o f the pover ty by year
observat ions. Thus , w h e n evaluated f r o m a consumpt ion yardst ick, the
incidence of stochastic pover ty was considerably less than when assessed
from an income perspect ive.
Because consumpt ion is less var iable than income, measur ing con-
sumpt ion expendi ture in f o o d shares in any one year should be a more
rel iable marke r than income indicators in separat ing endemic f r o m sto-
chastic pover ty . B u t as we saw in f igure 4 .2 , households in the vi l lages
are very poo r and f o o d shares fa l l i n t o a na r row band that makes iden-
t i f icat ion of gradat ions of pover ty a daunt ing task. O n l y one household
in Au repa l l e and one in Shi rapur had a f o o d share that was signif icant ly
(p < .05) d i f fe ren t f r o m the average household 's f o o d share in the i r
respective vi l lages ( table 4 .7) . N o r was the rank ing in re lat ive f o o d shares
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Table 4.6. The correlates of stochastic and endemic poverty across the three study villages, from
1975/76-1983/84
Households by year 
observations (N) 
Persona/ and 
demographic
characteristics
Age (years)
Household size
(members)
Dependency ratio
Lowest caste status (%)
Schooling (years)
Resource endowments 
Landless (%)
Owned area (ha)
Irrigation (%)
Wage earners
Group Description (Years in Poverty) 
Nonpoor
0
117
47.2
6.6
0.41
0
5.2
0
10.2
15
0.5
Stochastically Poor 
1-2 3-6 
180 297
46.8 50.0
5.9 6.4
0.31 0.35
5 18
3.2 1.9
2 16
6.8 3.6
13 8 
1.3 2.2
7-8
135
46.3
5.5
0.39
47
1.1
29
2.0
3
2.6
Endemically
Poor
9
207
47.8
6.9
0.51
44
1.7
38
1.8
3
2.3
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highly correlated f r o m one year to the next in Au repa l l e and Shirapur.
In contrast , in Kanzara twelve o f the th i r ty-s ix households had f o o d shares
signif icantly d i f ferent f r o m the median food-share household , and al l but
one of the f i f teen pai red comparisons of food-share rankings between
years were significant at the .05 level . These results suggest that ident i -
fy ing and target ing programs for the poor based on f ood expendi ture
shares w i l l no t w o r k in the impover ished, r isk ier p roduc t ion env i ronments
exempl i f ied by Aurepa l le and Shirapur.
Smoothing Consumption Variability 
Households can smooth consumpt ion var iab i l i ty ar ising f r o m f luctuat ions
in income in essentially three ways. They can change the i r net bo r row ing
posi t ion in the f inancia l marke t , divest or invest, or d raw d o w n or ac-
cumulate food stocks. To investigate wh ich of those mechanisms was most
heavi ly used, we analyzed the household consumpt ion , i ncome, and asset
data f r o m 1976/77 to 1981/82 fo r the twenty-eight " s h o r t f a l l " households.
(Twenty-e ight of the th i r t y - two at-r isk households in table 4.4 incurred
an income shor t fa l l between 1976/77 and 1981/82.) We examined how
those households adjusted to heightened income vo la t i l i t y . T w o of the
twenty-e ight severely cur ta i led the i r consumpt ion in response to shortfal ls
in income as thei r consumpt ion expendi ture in the shor t fa l l income year
p lummeted to less than hal f the i r median year's consumpt ion expendi ture
f r o m 1976/77 to 1981/82. T h e other twenty-s ix d i d adjust to the extent
that consumpt ion in the shor t fa l l year d id not fa l l be low 50 percent of
Table 4.7. Relative variability of food expenditure shares by village, from 1976/77 to
1981/82
Village
Aurepalle
Shirapur
Kanzara
Households Significantlya
Above
Median
Household
0
0
7
Below
Median
Household
1
1
5
Spearman Rank Correlation 
Coefficients
Mean10
0.11
0.15
0.42
Number of 
Pairwise
Comparisons
Statistically
Significant
3
1
14
aThe number of households with estimated food shares significantly different (p < .05) from the
median household in each village. The food share coefficients were estimated by regressing
household food share by year observations on household and year dummy variables in a linear
fixed effects model.
bMean of the fifteen pairwise year-year comparisons of household food shares. For each year-year
comparison, the number of observations was thirty-five households in Aurepalle, thirty-three in
Shirapur, and thirty-six in Kanzara. With six years, fifteen pairwise comparisons are possible.
cAt the 0.05 level of significance.
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the median year's per capita consumpt ion expendi ture f r o m 1976/77 to
1981/82.
To study systematically h o w those twenty-six income-variable house-
holds were able to achieve a m o d i c u m of consumpt ion s tabi l i ty , we re-
gressed annual changes in net credi t pos i t ion , asset ho ld ing , and stock
inventories on farmer d u m m y variables captur ing household-specific ef-
fects and on a zero or one shortfal l variable indica t ing whether the house-
h o l d suffered an income shortfal l du r ing that par t icular year. We expected
households to increase thei r bor rowings , sell more l i q u i d assets such as
l ivestock, and draw d o w n on stock inventories in a shortfal l year.
H a l f the shortfal l households came f r o m A u r e p a l l e , and they re l ied
p r i m a r i l y on the ru ra l f inancia l marke t to smooth consumpt ion . The es-
t imated and statistically significant (p < .05) coefficient on the short fa l l
year variable indicated a substantial increase in net b o r r o w i n g du r ing the
shortfal l year. E leven of the fourteen households were net bor rowers
dur ing the year in wh ich they incur red an abrupt shortfal l in income. This
result i s no t surprising given the active i n fo rma l credi t marke t in A u r e -
palle (chapter 7) . On the other hand , b o r r o w i n g d i d no t significantly
increase in the l o w income year for shortfal l households in the Mahar -
ashtra villages, where the i n fo rma l marke t is no t nearly as w e l l developed
(chapter 7) and where employment on publ ic w o r k schemes is available
for the economical ly active, w h o are able to do fa i r ly arduous manual
labor (chapter 8) .
T u r n i n g to assets, l ivestock, especially buffalos and bul locks , was ac-
t ive ly t raded by households in a l l vil lages, par t icular ly in Shirapur; how-
ever, we cannot show that mean l ivestock sales were significantly greater
in short fa l l years in any of the villages. Regression results on net annual
balances of goat transactions, w h i c h f igure in income, d i d not indicate
an increased propensi ty to sell goats when the household faced a steep
shortfa l l i n income.
Storage of crops across years also played a l i m i t e d role in adjusting
to shortfalls in income in these villages. O n l y appreciable quanti t ies of
rice in Aurepa l l e are carr ied over across years, ma in ly by large f a rm
households. U n l i k e in Afr ica ' s S A T , on- farm storage o f cereals for more
than one to t w o years is rare . Discussions w i t h farmers suggest that on -
f a rm storage was more impor t an t in r isk adjustment before Independence
(see also Dreze 1988). For example , farmers in Shirapur repor ted the
existence in the past of large storage pits to carry over pos t - ra iny season
sorghum between years. Those structures are n o w on ly remembered .
Mobil i ty
In each of the study villages, one can document a few cases of landless
individuals or those w i t h an inheri tance of o n l y a few acres r is ing steadily
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in economic status to become one of the wealthiest people in the vi l lage.
At t imes, ext reme upward mob i l i t y fo l l owed the pat tern o f rungs in a 
ladder, where the person started as a permanent servant, leased land as
a tenant , bought l and , purchased a dug w e l l , and was en route to becoming
a large farmer w i t h one or more dug wel ls. I t sometimes took two gen-
erat ions fo r pronounced upward mob i l i t y to manifest itself: The father
started as a permanent servant, accumulated some land or wea l th , and
the son, bu i ld ing on that base, became one of the richest persons in the
vi l lage.
Wh i l e each vi l lage has one or more of these H o r a t i o A l g e r stories to
repor t , extreme downward mob i l i t y is more c o m m o n . Several o f the
larger f a rm households in each vi l lage have disposed of most of their
inher i ted land dur ing thei r l i fe t ime. Such land shedding is o f ten accom-
panied by or results f r o m a lcohol ism, gambl ing , or o ther types of disease
or personal v ice. B a d luck in the sex ra t io of one's progeny w i t h attendant
magni f ied dowry commi tments or in d igging dry holes in the search for
groundwater to i r r igate one's crops has also con t r ibu ted to the economic
demise of some large cu l t ivator households.
Wh i l e the above general impressions, based on case studies docu-
mented by the resident invest igators, indicate the presence of economic
mob i l i t y in the vi l lages, the degree of economic f lu id i ty cannot be esti-
mated w i t h much precis ion. W i t h the panel household da ta , n ine years
is too short a t ime per iod to analyze issues that per ta in to income mob i l i t y ,
wh ich u l t imate ly can only be addressed w i t h in tergenerat ional data. M u c h
that falls under the guise of mob i l i t y w i t h in t ragenerat ional data has l i t t le
to do w i t h mob i l i t y per se but is occasioned by agrocl imat ic or l i fe cycle
events. There fo re , comparat ive inferences d rawn on the data on income
changes over t ime could be spurious i f the sole cause of change in relat ive
income posi t ion was assigned to mob i l i t y . W i t h those qual i f iers, we can
say that mob i l i t y , loosely in terpreted as the change in re lat ive income
pos i t ion , was least in Aurepa l le dur ing the nine-year pe r iod of analysis.
In Au repa l l e , on ly two households moved by two or more income quar-
ti les f r o m the f i rs t to the th i rd three-year pe r iod . In contrast , six house-
holds in Shirapur and f ive in Kanzara shi f ted two or more income quart i les
between 1975/76 to 1977/78 and 1981/82 to 1983/84. Mos t of these th i r teen
households experienced such sharp movements in re lat ive income posi-
t i on because of l i fe cycle or agrocl imat ic events; on ly a m ino r i t y cou ld
be a t t r ibu ted to t rue intergenerat ional income mob i l i t y . Statist ical ly sig-
ni f icant (p < .05) Spearman's rank corre la t ion coeff ic ients, measuring
the degree of concordance of relat ive income pos i t ion between the f i rs t
and last three-year per iods, of 0.83 for Au repa l l e , 0.81 fo r Shi rapur , and
0.74 fo r Kanzara also indicated that households in Au repa l l e he ld some-
what more entrenched income posit ions.
A more comprehensive descr ipt ion of changes in the vi l lage income
prof i le is p rov ided by the data arrayed in f igure 4.12 fo r Au repa l l e . The
slopes of the l ines connect ing the mean household income levels received
in the f i rst and t h i r d three-year per iods suggest a considerable reshuff l ing
o f households in re lat ive income posi t ions, even in Au repa l l e . In the f i rs t
three-year p e r i o d , households fe l l i n to f ou r fa i r ly t ight ly c lustered groups
represented by household numbers one to f i f teen, sixteen to twen ty -n ine ,
and th i r t y to th i r t y - fou r and th i r ty - f ive in f igu re 4.12. By the t h i r d three-
year p e r i o d , household income pos i t ion was much more disperse, and
several households had "crossed o v e r " i n t o another g roup .
A l t h o u g h the nine-year pe r iod may be too br ie f to render a j udgmen t
on the degree o f income mob i l i t y in the study vi l lages, w i t h the he lp o f
retrospect ive survey data we can address the mob i l i t y - re la ted quest ion ,
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Figure 4.12 Change in real income between 1975/76-1977/78 and 1981/82-1983/84 by
household in Aurepalle
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To what extent do the characteristics of the respondent's parents and the
resource endowments at inher i tance (o r at the t ime the respondent be-
came head of the household) explain in terhousehold var ia t ion in income
w i th i n each of the pairs of vil lages in the three study regions? In o ther
words , how much do t ru ly exogenous influences account fo r the var ia t ion
in household income? To answer that quest ion, we regressed net house-
ho ld income per capita averaged across 1975/76 and 1976/77—the two
years when detai led data on income were compi led fo r the six v i l lages—
on the exogenous variables that cou ld have affected the respondent 's
income. Those variables inc luded the educat ion of the fa ther , caste, i f
the respondent inher i ted l and , the amount o f inher i ted l and , the qual i ty
of inher i ted land , the relat ive amount o f i r r igated land inher i ted , the
number o f bul locks inher i ted , the t ime of inher i tance, and the locat ion
of the vi l lage w i th in the regions ( table 4.8) .
The results of these regressions in table 4.9 are pret ty much in l ine
w i t h expectations f o rmed in earl ier parts o f this chapter. In Mahbubnager ,
caste was the most impor tan t var iable in expla in ing the in terhousehold
var ia t ion in income. Swi tching f r o m R e d d i , the t rad i t iona l fa rm ing high
caste in Aurepa l le and D o k u r , to any other caste in those vil lages resulted
in a steep shor t fa l l , ranging f r o m about Rs 500 to Rs 800. The amount
or qual i ty of land inher i ted , in and of i tself, d i d not exert a statist ically
significant inf luence on household income. Caste af f i l ia t ion d i d .
In Sholapur, the lowest caste households were signif icantly (p < .10)
poorer than the highest caste Mara tha households, but the income dis-
pari t ies were not nearly as large as those est imated in the Mahbubnagar
reg ion. The on ly other var iable that mat tered (p < .05) in de te rmin ing
income was the bu l lock endowment a t inher i tance. An add i t iona l bu l lock
inher i ted increased income by about Rs 90 in 1976 prices.
In A k o l a , farmers who received more land a t inher i tance were able
to capital ize on that endowment to thei r economic advantage. L a n d in-
heri tance was a statistically significant (p < .05) determinant of per person
income. No other exogenous var iable signif icantly expla ined the in ter-
household var ia t ion in per person income dur ing that pe r iod .
These results largely reinforce our earl ier percept ions of the vil lages
and the study regions. W h e n we th ink of A u r e p a l l e , the ro le of caste
and a skewed income d is t r ibut ion come to m i n d . Shirapur and Ka lman
con jure up images of the over r id ing impor tance of bul locks as a means
to p roduc t i on , super imposed on a landscape of stagnant technological
change. Kanzara and K inkheda epi tomize a rainfal l-assured ecology
where the potent ia l fo r technical change confers measurable economic
benefits to the owners of land .
These results are also qu i te robust . They do no t change much when
we extend the t ime series to nine years and reest imate the region-specific
equat ions w i t h the less re l iable per capita income data in the noncont in -
uous vi l lages f r o m 1977/78 and 1983/84. B u t they do change substant ial ly
when the data are poo led across the three regions and data f r o m vi l lage
studies in t w o o ther semi-ar id t rop ica l regions in Gu ja ra t and M a d h y a
Pradesh are inc luded. In examin ing the in tergenerat ional t ransmission o f
wea l th w i t h poo led data f r o m the ear ly 1980s in those ten study vi l lages,
Binswanger and Singh (1988) documented stronger effects of parenta l
educat ion and wea l th on household income than what is imp l i ed in the
reduced- fo rm regional regressions in table 4.9.
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Table 4.8. Variable description in analyzing the importance of inherited endowments on
household income, by region
Variable (Measurement 
Unit)
Resource Endowmentsb
Landless at inheritance
(dummy)
Land inherited (acres)
Good soil (%)
Irrigated (%)
Bullocks (N) 
Personal Characteristics 
Father's education
(years)
Caste (dummy)c
1
2
3
4
Other Determinants 
Caste 4 
Time since inheritance
(years)d
Village (dummy)e
Mean income (Rs per
capita) f
N
Region
Mahbubnagar
Meana
0.20
8.09
25.8
31.0
0.75
0.32
0.25
0.19
0.29
0.27
0.27
12.45
0.52
679
Range
0,1
0-125
0-100
0-100
0-9
0-5
0,1
0,1
0,1
0,1
0,1
0-52
0,1
75
Sholapur
Mean
0.18
10.7
49.4
7.54
0.68
1.30
0.56
0.56
0.35
0.00
0.00
10.15
0.50
484
Range
0,1
0-37
0-100
0-100
0 -4
0-7
0,1
0,1
0,1
0,1
0,1
0-32
0,1
74
Akola
Mean
0.36
9.36
49.2
6.24
0.46
2.03
0.30
0.30
0.20
0.16
0.16
10.69
0.51
625
Range
0,1
0 -93
0-100
0-100
0 -6
0-10
0,1
0,1
0,1
0,1
0,1
0-31
0,1
70
aMean for the continuous variables; frequency proportion for the dummy variables.
bRefers to the endowment at inheritance or when the respondent became household head.
cCaste 1 is highest. Caste 4 lowest.
d From the t ime of earliest inheritance.
e
 Villages receiving a one in their respective regions are Dokur, Kalman, and Kinkheda. Those assigned
a zero are Aurepalie, Shirapur, and Kanzara.
fMean of 1975/76 and 1976/77.
Conclusions
This chapter contained relat ively few surprises. The micro level evidence
f r o m the panel households in these poor dry land study villages largely
supported recent f ind ings on trends in income, consumpt ion expendi ture,
and weal th f r o m a l l - Ind ia surveys, par t icu lar ly the in i t ia l results f r o m the
retrospective study o f the N C A E R . The per iod o f analysis f r o m 1975/76
to 1983/84 was a t ime of increasing prosper i ty , albei t f r o m a very low
base, fo r many of the panel households. The poorer households located
lower on the income ladder in the mid-1970s experienced as much or
more g rowth in real income per capita as the r icher households. Real
income g rowth was accompanied by some improvement in household net
weal th as consumer durables and financial assets deepened. Casual em-
pi r ic ism also reinforces a story of economic and social progress in other
Table 4.9. Regression estimates of the influence of inherited endowments on household income, by
region
Mahbubnagar
Estimated Standard 
Variable Coefficient Error 
Resource Endowments 
Landless at
inheritance -27.5 164
Land
inherited -3.28 6.07
Good soil -1.50 2.20
Irrigated -0.44 2.50
Bullocks 61.9 82.2
Personal Characteristics 
Father's
education 99.9 69.7
Caste
2 -526** 210
3 -637** 202
4 -834** 223
Other Determinants 
Time since
inheritance 0.19 6.38
Village 18.2 173
Constant 1,154
R2 0.35
F value 4.54
Region
Sholapur
Estimated Standard 
Coefficient Error 
-174 111
-2.77 3.96
-0.35 0.93
-0.80 1.74
88.1* 40.8
-1.91 13.6
104 116
-145* 73.5
— — 
6.13 4.91
-68.7 74.0
350
0.11
1.86
Akola
Estimated Standard 
Coefficient Error 
186 211
17.22*a 4.31
0.79 1.93
0.90 3.46
67.8 1.12
-3.16 26.7
197 157
-8.18 189
-69.4 210
-10.2 8.80
-90.8 121
61.5
0.27
3.30
a
** and * signify statistical significance at the 0.01 and 0.05 levels, respectively.
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dimensions of human wel fare such as increased prov is ion of basic services,
greater d iet d ivers i ty , stronger l inks between the vi l lage and the outside
w o r l d , and enhanced l i qu id i t y .
A f ind ing of no change in some aspects of household wel fare was also
consistent w i t h results f r o m ret rospect ive, cross-sectional studies. Al-
though many households moved up or down the vi l lage income prof i le
over t i m e , income inequal i ty remained about the same in each of the
study vi l lages.
Ag reemen t w i t h the a l l - Ind ia evidence attests to the in tegra t ion o f
these poor d ry land study vil lages and regions in the nat iona l economy.
In tegra t ion impl ies that one has to l ook outside the study regions to
understand some of the forces shaping these trends. Increases in cereal
p roduc t i v i t y , largely outs ide the study regions, placed d o w n w a r d pressure
on cereal pr ices, wh ich in t u rn la id a sol id founda t ion fo r real income
growth fo r the poorer households w h o were net buyers o f f o o d . Cereal
prices to consumers were remarkab ly stable dur ing the per iod of analysis,
and f o o d pr ice in f la t ion was except ional ly m i l d . Conversely , stagnating
producer prices fo r cereals in general and coarse grains in par t icu lar
severely cur ta i led real income prospects fo r the larger cu l t iva tor house-
ho lds, especially those located in the rainfal l -unassured regions, where
technical change in d ry land agr icul ture was l im i ted .
A l t h o u g h several of these trends are favorable and clearly convey some
good news, the vast ma jo r i t y of households in these d ry land study vil lages
are st i l l very poor . Rea l income g rowth equivalent to U.S. $3 to $5 per
capita in 1975 prices f r o m a base of $65 per capita leaves a lo t to be
desired.
O f f - f a rm earnings l o o m larger in household income in the mid-1980s
than in the mid-1970s, but the lack of signif icant expansion in o f f - fa rm
income oppor tun i t ies over t ime deviates somewhat f r o m the N C A E R
study's f inding that nonagr icu l tu ra l se l f -employment was the ma in source
of improvement in income fo r ru ra l households f r o m 1970/71 to 1981/82.
Mos t l i ke l y , many of the sample vil lages of the N C A E R study had ex-
per ienced higher rates o f agr icu l tura l g r o w t h , wh ich in t u r n fue led the
expansion o f o f f - fa rm nonagr icu l tura l emp loyment . We k n o w that non -
f a r m emp loymen t is gradual ly expanding in the study regions, bu t the
out l ines of such g row th are not sharp and pale in compar ison to the
rap id ly g row ing o f f - fa rm oppor tun i t ies in ru ra l Southeast A s i a , even in
S A T regions such as Nor theast Tha i land (Shand 1986).
On e mani fes ta t ion of the slow g row th in o f f - fa rm nonagr icu l tu ra l em-
p loymen t is the restr ic ted ro le p layed by transfers and o ther remit tances
in dampen ing income var iab i l i t y . Transfers and remit tances f r o m fami l y
members outs ide the household can o f ten be the most ef fect ive source
of r isk ad jus tment because donat ing members usual ly do no t have income
streams that are that covar iate w i t h those of receiv ing members . Slow
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growth in o f f - fa rm nonagr icu l tura l employment reduces the scope fo r
tapp ing this eff icient source of r isk adjustment .
Whe the r the encouraging trends documented f r o m 1975 to 1983 are
on ly par t of a repet i t ive cycle or represent a sustained improvement in
ru ra l l ive l ihoods hinges largely on economic g row th not only w i th in but
also outside these regions. The need to place economic g rowth (coupled
w i th investments in basic heal th in f rast ructure) f r on t and center in de-
ve lopment pol icy was h igh l ighted by the f inding of conf l ict between ab-
solute pover ty , based on the head-count ra t i o , and income inequal i ty ,
measured by the G i n i concentrat ion ra t io . W h e n income comparisons
were made across the six study vil lages in 1975/76 and 1976/77, absolute
pover ty was the greatest in the three vil lages where income inequal i ty
was least. The size of the economic pie was so smal l that the on ly way
for some households to rise above the pover ty l ine was to have income
more inequi tab ly d is t r ibu ted.
Some unexpected results were uncovered in the analysis of income
and consumpt ion var iab i l i ty . We d id not ant ic ipate the strong posit ive
ro le that par t ic ipat ion in the labor marke t p layed in dampening f luc tua-
t ions in income. Poor households w i t h fewer economical ly active m e m -
bers or w i t h i l l or disabled workers were more susceptible to sharp short-
falls in income. There fo re , improv ing the heal th o f potent ia l ly
economical ly active indiv iduals should lead to d imin ished income var i -
abi l i ty . Th is r isk benefit should not be over looked in assessing the de-
si rabi l i ty of invest ing in heal th care in d ry land regions such as these,
characterized by relat ively h igh levels of household income var iab i l i ty .
A l t h o u g h a r igorous social cost-benefit analysis of d i rect government
pover ty a l lev iat ion programs was outside the scope of this chapter , ob-
serving such schemes in act ion in the study vil lages engendered consid-
erable sympathy for the crit ics of subsidizing investment in product ive
assets, as pract iced under the 1RDP, and for the advocates of ru ra l publ ic
works programs such as the M E G S . Less than 10 percent of respondent
households benef i ted f r o m the I R D P dur ing the pe r iod o f analysis f r o m
1975 to 1983. The object ive of increasing longer last ing, product ive self-
emp loyment was di f f icul t to achieve because funds were d iver ted to other
purposes (perhaps the salient example was loans fo r vi l lage enterprises
wh ich were subsequently used to buy land) and because the product ive
asset, especially l ivestock, was of ten sold before the f u l l economic benefits
were real ized. Beneficiaries were also qu ick to exp lo i t weaknesses in
p rog ram design and admin is t ra t ion.
T h e results in this chapter also show how hard i t is to establish cen-
t ra l ized guidel ines fo r target ing beneficiaries fo r subsidized pover ty al-
lev ia t ion programs, such as the I R D P , in poor d ry land fa rm ing com-
muni t ies . In Au repa l l e , membersh ip in the H a r i j a n commun i t y wou ld be
an effect ive marke r of l ow economic status; in Kanzara , landlessness
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w o u l d l i ke ly be as good as any o ther c r i te r ion to ident i fy endemic pover ty
in the v i l lage; and last ly, in Sh i rapur , one w o u l d be hard pressed to suggest
an ind icator tha t ef fect ively sheds l ight on the shades of pover ty in the
vi l lage.
Recent research by Haze l l and Singh (1988), based on I C R I S A T vi l lage
data f r o m f ive study regions and on an income cr i te r ion to measure
absolute pover ty , shows that compared to compet ing cr i ter ia on house-
ho ld resource endowments and personal characteristics the size of land-
ho ld ing w o u l d do the best j o b in iden t i f y ing households above and be low
the pover ty l ine. A b o u t 90 percent of the poor owned less than 0.67 ha ,
but 33 percent of the nonpoor also owned less than 0.67 ha. Hence , the
leakages f r o m using that cut -of f po in t to target pover ty programs w o u l d
be qu i te h igh .
In contrast , considerable c i rcumstant ia l evidence was mustered to sup-
por t the f ind ing that the M E G S in Shirapur and Kanzara was congruent
w i t h the interest o f the poor . Members in general and w o m e n in par t icu lar
f r o m the poorest households par t ic ipated more than others (chapter 8) .
A w o r k c r i te r ion and a not excessively h igh remunerat ive structure made
fo r cost-effective sel f - target ing.
Summing u p , much of the change that has taken place in these d ry land
fa rm ing vil lages since the start of the studies in 1975 has been fo r the
bet ter and has favored the poor . The p rob lem is not of d i rec t ion but of
pace. Signals emerg ing f r o m the vi l lage labor marke t—the subject of the
next chapter—indicate that mater ia l change is, indeed, in the r ight di-
rect ions.
Cul t ivators and agr icul tural laborers represent about two- th i rds of the
180 m i l l i on active workers residing in S A T Ind ia . Research and devel-
opment strategies for the S A T should embrace these labor resources
expl ic i t ly , as they are not on ly relat ively abundant bu t resi l ient in the
face of p ro found hardships.
W h e n we started the vi l lage studies in 1975, re lat ive ly l i t t le was k n o w n
about the funct ion ing o f rura l labor markets in S A T Ind ia . M o s t previous
microeconomic studies had concentrated on o ther parts o f I nd i a , part ic-
u lar ly East and more specifically West Benga l , addressed in the seminal
vi l lage labor market research of R u d r a , Ba rdhan , and the i r colleagues.
Since 1975, interpretat ive syntheses of exist ing research by Binswanger
and Rosenzweig (1981) and Dreze and Mukher jee (1987) have shed con-
siderable l ight on the out l ines of labor re lat ions, par t icu lar ly contractual
arrangements, in Ind ian vil lages. Rajaraman's (1982) w o r k in an S A T
region in Karnataka has also prov ided a valuable benchmark f r o m wh ich
the f indings on the funct ion ing of labor markets in the study vil lages can
be compared. St i l l , much of the labor marke t research per ta in ing to
India 's S A T is p i tched at a more aggregate leve l , re ly ing on cross-sectional
in fo rmat ion f r o m the popu la t ion census or f r o m the NSS.
U n t i l recent ly, the absence of in-depth empi r ica l research led to the
unquest ioning acceptance of the view that ru ra l labor markets in devel-
op ing countr ies are highly imperfect . That v iew had domina ted th ink ing
in development economics since the 1950s (Binswanger and Rosenzweig
1981). E lements of alleged imper fect ion include r i g i d , ins t i tu t iona l , and/
or cu l tura l ly determined wages, the prevalence of mora l effects associated
w i th patron-c l ient relat ionships, occupat ional and geographic immob i l i t y ,
and labor marke t segmentat ion by sex. In par t icu lar , the styl ized empir ica l
facts of open unemployment and downward wage in f lex ib i l i ty were d i f -
f icult to reconci le w i th in a supply and demand f ramework . These facts
laid the founda t ion fo r the construct ion of the macro labor surplus models
ta i lored to the " spec ia l " labor market condi t ions in the develop ing coun-
tries (Lewis 1954; Ranis and Fei 1961). One of the ma in object ives of
this chapter is to examine to what extent the empir ica l evidence f r o m the
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study vi l lages supports the convent ional w isdom of widespread and deep-
seated labor marke t imper fect ions.
We begin this chapter by descr ibing in deta i l the impor tan t features
of labor markets in the study vi l lages. Tha t descr ip t ion , based largely on
contractual arrangements, is f o l l owed by a section on f a rm labor use.
T h e degree to wh ich f a rm size and labor use intensi ty are inversely cor-
re la ted—a c o m m o n f ind ing in i r r iga ted agr icu l ture in Asia—receives con-
siderable analyt ical a t ten t ion . L a b o r marke t parameters and the i r sea-
sonal i ty are the subjects of the t h i r d sect ion.
T h e t ime series nature of the vi l lage studies provides a un ique op-
po r tun i t y to assess dynamics in these labor markets . Trends in real ag-
r icu l tu ra l wages p robab ly te l l us as much about the economic wel l -be ing
of the ru ra l poo r as any o ther measure of economic deve lopment ; de l in -
eat ing and in te rp re t ing the reasons fo r and impl icat ions of those trends
are t reated at length in the f o u r t h sect ion. N e x t , we analyze the deter-
minants o f wages, par t i c ipa t ion , and days w o r k e d by part ic ipants. Est i -
mates of labor supply response are generated in that analysis; those
estimates p rov ide the raw mater ia l fo r pred ic t ing the effects of techno-
logical change on household wages, emp loymen t , and income.
We conclude by comment ing on the ro le p layed by the forces o f supply
and demand in shaping outcomes in vi l lage labor marke ts , on the context
of the labor marke t dynamics observed in the vil lages between 1975 and
1985, and on the nexus between heal th and labor marke t consequences.
Impl icat ions of the impor tan t issue of technical change and labor ab-
sorp t ion in S A T agr icul ture are defer red to chapter 11 .
Structure of the Vi l lage Labor Market
Based on contractual re lat ions, the structure of the vi l lage labor marke t
is presented schematical ly in f igure 5 . 1 . A l l vi l lages have two basic labor
markets , character ized as casual and long- te rm. T h e casual marke t con-
sists of a dai ly component where contracts are negot iated fo r short pe-
r iods , usual ly a single day or at most a week . Payment is made each day
fo r an agreed number o f hours. In the contract submarket , laborers are
organized by an in te rmediary and are remunera ted on a piece-rate basis
fo r a specif ied j o b fo r farmers or government agencies. Da i l y earnings
are general ly h igher f r o m contract w o r k compared to da i ly - ra ted jobs ,
bu t the f o rmer o f ten invo lve longer hours and/or more strenuous w o r k .
T h e long- te rm submarket consists of two segments: regular f a rm serv-
ants (RFSs) , wh i ch is the exclusive doma in of m e n , and domest ic servants,
compr ised o f w o m e n and boys. Emp loyers o f RFSs and domest ic servants
are invar iab ly the weal th ier , usual ly larger , f a r m households.
T h e descr ip t ion of these dist inct bu t in ter re la ted submarkets rel ies
heavi ly on a study (Binswanger et a l . 1984) that exposes the i r salient
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features at the m idpo in t o f the vi l lage studies in 1979-80. Tha t p i c tu re ,
taken by economists and anthropologis ts , is updated later in this chapter.
Daily-Rated Labor 
T h e bu l k o f labor income is earned in the da i ly - ra ted labor marke t . The
dai ly labor marke t is impersonal in na tu re , un l i ke the patron-c l ient re-
lat ionships wh ich H a y a m i and K i k u c h i (1981) described in the r ice-grow-
ing regions of Southeast As ia . Simi lar to Ra jaraman 's (1982) f ind ings in
S A T vil lages in Ka rna taka , l inkages w i t h the markets fo r land and credi t
are also the except ion rather than the ru le in transactions invo lv ing dai ly-
rated labor . Tha t is, i t is rare to f ind dai ly emp loyment p rov ided or
requ i red by lenders or landlords in re tu rn fo r loans or tenancy arrange-
ments in the study vi l lages.
In the evenings, employers , RFSs, or the wives of the RFSs search
ou t candidates fo r w o r k on the fo l l ow ing day. In D o k u r , search o f ten
occurs in the m o r n i n g o f the day o f w o r k , when the responsibi l i ty o f
l ook ing fo r labor o f ten fal ls on the wives of large farmers. In Sholapur ,
employers l ook fo r more eff icient and rel iable workers f i rs t and of fer
p remiums. Worke rs w h o have to approach prospect ive employers gen-
eral ly accept d iscounted wages.
Employers are usual ly ind i f ferent about the caste or socioeconomic
status of the prospect ive dai ly employee, and caste does not play a direct
ro le in workers ' screening of prospect ive employers. Employees are w i l l -
i ng to w o r k fo r almost a l l employers , and they regular ly change the i r
employer th roughout the course of the year. I t is not unusual fo r the
same laborer to be engaged by more than twenty employers annual ly .
W i t h the except ion o f harvest ing and threshing, agr icu l tura l dai ly- rated
tasks are general ly sex-specific. Ideologica l suppor t fo r segmentat ion is
st rong. A taboo prevents w o m e n f r o m touch ing the p low and (as in some
other societies) men w h o do domest ic chores are r id icu led . T h e segmen-
ta t ion between men's and women 's tasks is ru led by dha rma , or du ty ,
re lated to the b io logical ro le o f w o m e n in bear ing ch i ldren and the
strength o f men (Mac lach lan 1983). L o w wages fo r w o m e n are common ly
a t t r ibu ted by bo th men and w o m e n to women 's lack o f physical strength
and stamina. (One need on ly see the loads carr ied by t hem and the
discipl ine of paddy t ransplant ing to real ize that the large observed wage
di f ferent ia ls cannot be ent i re ly expla ined in this way . )
Da i l y -h i red labor is pa id in cash in the Maharasht ra vi l lages. In D o k u r ,
dai ly- rated labor receives cash fo r al l tasks except harvest ing and thresh-
i ng , wh i le in Au repa l l e dai ly wages are in k i n d , most ly in paddy , so rghum,
or castor. Worke rs engaged in harvest ing and postharvest ing operat ions
are most ly remunera ted on a piece-rate basis, wh i le those car ry ing ou t
preharvest ing operat ions are pa id dai ly wages.
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Contractual Employment 
T h e o ther component o f the casual labor marke t can be d iv ided in to two
categories: contract agr icul tural w o r k and o f f - fa rm employment . B o t h
general ly involve per iods and payment condi t ions of more than a single
day and piece-rate remunera t ion .
Farm Contracts The incidence of contract ing varies f r o m vi l lage to v i l -
lage and depends on the avai labi l i ty o f o f f - fa rm employment oppor tun-
it ies and on the intensi ty and t imeliness of the demand fo r women's labor
in sex-specific operat ions l i ke weed ing , t ransplant ing, and harvesting of
paddy. A l l the vil lages have groups o f men who contract ou t their labor
fo r we l l d igging and deepening, and in the Mahbubnager vil lages groups
of w o m e n are recru i ted by w o m e n organizers fo r t ime-bound tasks related
to paddy p roduc t ion . W o m e n are pa id by the j o b ; that is, a specified task
fo r a st ipulated area. T h e organizer works w i t h the other members of
the group and receives the same share of wages. In the A k o l a vi l lages,
a pseudo- form of contract ing occurs where the organizer supervises the
per formance of the gang members , who are remunerated w i t h a dai ly
wage. The organizer receives twice the dai ly wage fo r his or her super-
visory responsibi l i t ies.
Off-Farm Contracts T u r n i n g to o f f - fa rm w o r k , gangs of laborers in K a n -
zara are organized by a mukkadam to w o r k on government projects
outside the vi l lage. Piece rates are pa id and subsidized f oo d grains can
be purchased under Food fo r W o r k programs. Smal l consumpt ion loans
are granted by vi l lage shopkeepers to contract workers on cert i f icat ion
by the mukkadam that they are employed on an organized scheme. In
Shirapur , groups wo rk i ng on government contract emp loyment are much
smaller than in A k o l a and less fo rma l l y arranged. They are general ly
organized by males, as is the case elsewhere fo r contract o f f - f a rm w o r k .
Tempora ry migra t ion fo r per iods o f f i ve to eight months to w o r k on
large government projects is common in D o k u r and provides an alter-
nat ive to RFSs. Subcontractors recrui t labor by advancing amounts f r o m
Rs 200 to Rs 1,000 ( in 1979/80) and f o r m gangs of up to seventy laborers
at a t ime . Projects are of ten hundreds of k i lometers distant . The demand
fo r loans is an impor tan t mot ive for par t ic ipa t ion . Th is al ternat ive em-
p loyment oppor tun i t y , together w i t h extensive i r r i ga t i on , has meant labor
relat ions in D o k u r are more favorable for labor than in Au repa l l e .
The Regular Farm Servant 
RFSs fu l f i l l the large farmer 's need fo r permanent h i red he lp. They main ly
tend l ivestock and p low and cul t ivate f ie lds.
Access to credi t has gradual ly replaced surv ival insurance in t imes of
scarcity as the p r imary mot i va t ion fo r laborers ' enter ing in to RFS con-
112 / Welfare and Factor Markets
tracts. Da i l y - ra ted workers are unable to ob ta in loans f r o m employers in
re tu rn f o r a c o m m i t m e n t to be avai lable to w o r k fo r t hem in peak per iods.
W i t h o u t co l la te ra l , loans can on ly be secured f r o m employers by enter ing
in to an RFS contract f o r three to twelve months . RFS contracts are almost
exclusively w i t h m e n , and fami l ies rare ly have more than one o f the i r
members invo lved in such an arrangement at any one t ime . W h e n a 
second fami l y member works as an R F S , that contract is w i t h another
employer to b roaden the fami ly 's credi t base. Contracts are verba l and
before about 1980 were rare ly b r o k e n . In recent years, more RFSs have
sought to abrogate the i r contracts as the labor markets have t igh tened.
In the 1970s when disputes occurred the vi l lage sarpanch (headman) or
elders w o u l d be cal led in to ad jud icate , most ly always in favor o f the
employer . M o r e recent ly , RFSs have f ound i t easier to renegot iate con-
tracts against the background of the i l legal i ty of bonded labor contracts.
T h e few w o m e n on regular contracts are emp loyed on domest ic tasks
in wea l thy households. T h e v i r tua l exclusion o f w o m e n f r o m the RFS
marke t impl ies they have l im i ted oppor tun i t ies to secure loans.
T h e RFS contracts in D o k u r and in the t w o Sholapur vi l lages invo lve
a comb ina t ion of cash and k i n d wages ( table 5.1). In A u rep a l l e , RFSs
are pa id in k i n d , wh i le in the rainfal l -assured A k o l a vi l lages RFSs are
remunera ted w i t h cash. Parts of the contracts are general ly pa id as l u m p -
sum advances and the balance in mon th l y insta l lments.
A steady demand fo r labor th roughou t the year because of the d o m -
inance of long-dura t ion co t ton leads to RFS contracts f r o m three to f ive
months in the A k o l a vi l lages. These o f ten start as early as September
and October to cover the lean season and subst i tute fo r consumpt ion
loans. In a l l o ther vi l lages, RFS contracts were exclusively on an annual
basis. Where loan advances were invo lved in Au repa l l e and D o k u r , RFSs
were requ i red to renew the i r contracts annual ly un t i l the debt was repa id ,
a l though such arrangements again were verba l . Repayment o f ten took
f ive to six years.
By 1979/80, the incidence of RFS contracts was dec l in ing in the Sho-
lapur v i l lages, p robab ly because of the presence of nearby government
publ ic wo rks pro jects . The i n -k ind remunera t ion o f an annual ra t ion o f
330 kg of sorghum had not changed since 1940. In this d rought -prone
dis t r ic t , workers seem to prefer a m i n i m u m amount of f ood grains in
the i r contracts to ensure surv iva l . The cash po r t i on had risen f r o m Rs
3.30 per m o n t h in 1940 to Rs 41 to Rs 63 per m o n t h by 1979, barely
suff icient to match in f la t ion . RFSs in Au repa l l e were successful in ne-
got ia t ing a 25 percent increase in the i r i n - k i nd wages in 1977 and a 
lower ing of interest rates by the same percentage. Th is was the result of
a one-day s t r i ke , p robab ly encouraged by government suppor t f o r im-
proved condi t ions fo r scheduled and lower castes and bonded laborers.
A p a r t f r o m this instance, in -k ind wages remained constant between 1962
and 1977.
Clear ly , RFSs in Aurepa l le were worse o f f than dai ly laborers in 1979/
80. The short fa l l in RFS wages in Aurepa l le can be a t t r ibu ted to o l igop-
sony rent extracted by employers. Personal characteristics d id not in f lu -
ence the wages RFSs received in Aurepa l le . The dominan t caste among
the RFSs is a H a r i j a n commun i t y , the Madigas. Employers seemingly
explo i t the low status of Madigas and their demand fo r loans fo r marr iage
of thei r ch i ld ren. Mar r iage is a social investment and hence impor tan t
fo r va l idat ion relat ive to thei r caste group. The scarcity of nearby alter-
nat ive employment oppor tun i t ies fur ther cont r ibu ted to the strong bar-
gaining posi t ion en joyed by large farmers in Au repa l l e in the 1970s.
The mon th l y wages of RFSs are considerably h igher than the expected
month ly earnings of dai ly- rated laborers in the o ther vi l lages ( table 5.1).
Table 5.1. Monthly salary arrangements for regular farm servants (RFSs) compared to wage labor
incomes
Region/
Village
Mahbubnagar
Aurepalle
Dokur
Sholapur
Shirapur
Kalman
Akola
Kanzara
Kinkheda
Range of 
Kind Payments 
(Rs)
44.5 kg paddy/month (Rs
.86/kg) + one pair of
sandals/year + pinch
of tobacco/day
1 blanket every two years
at Rs 100
27.5 kg of sorghum/
month (at Rs 1.40/kg)
Food
nil
nil
Range
of Cash 
Payments
(Rs)
nil
70-
115
4 1 -
62
75-
105
120-
150
120-
150
Cash
Equivalent
of Total 
Wages (Rs) 
43
73-
121
77-
98
75-
105
120c-
150
120c-
150
Interest
on Loans 
Given to 
RFS (%) 
18
18
nil
nil
May take
form of
salary
reduction
nil
Ryan-
Ghodake
Monthly
Wage
Equivalent
(Rs) 1975/76a.b
53
46-76
55-70
53-75
96-120
96-120
a
 Account has not been taken of the additional hours worked by RFSs to achieve these wages; adjusted to 1975/76
prices.
bCalculated on the assumption that a permanent servant is willing to work for wages three hundred days/year, but
subject to the village average unemployment probability. Source: Ryan and Ghodake (1980:table 3).
cNote that in the Akola villages the contracts are for three to five months only. In the Mahbubnagar and Sholapur
villages they are for twelve months. Source: adapted from Binswanger et al. (1984:table 8.4).
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H o w e v e r , RFSs w o r k m u c h longer hours than workers in the da i ly labor
marke t and p e r f o r m a var ie ty of tasks. Da i l y - ra ted laborers average seven
to eight hours per day , wh i le the RFSs spend about 25 percent longer in
A k o l a , 40 percent in Sholapur , and 60 percent in Mahbubnagar . W h e n
the m o n t h l y wages of RFSs are d iscounted fo r these add i t iona l hours ,
on ly in A k o l a do we f ind tha t RFS wages exceed those o f da i ly laborers.
In D o k u r and Sholapur , they are about the same, and in Au repa l l e RFS
wages were less than those of dai ly laborers. One migh t expect to f ind
such a d i f fe rent ia l in A k o l a because the RFS contracts are s h o r t - t e r m —
three to f i ve months .
As L i p t o n (1983b) notes, the eff iciency theory o f wages predicts h igher
to ta l wages (cash plus i n -k ind ) f o r long- te rm labor contracts (where the
employer can capture the supposed p roduc t i v i t y benefits o f imp roved
worke r n u t r i t i o n ) , than fo r da i ly - ra ted contracts, wh i ch w o u l d no t nor -
mal ly inc lude meals fo r the same reason. O n l y in A k o l a , where RFS
payments substant ial ly exceeded those of da i ly - ra ted labor , was there
evidence in suppor t o f this hypothesis der ived f r o m the eff iciency wage
thesis.
Farm Labor Use
In this sect ion, we conf ine ourselves to labor engaged in crop-re la ted
activi t ies. We exclude labor used fo r domest ic w o r k , bu i l d ing , repairs,
t ranspor t , fue l ga ther ing , f o o d processing, regular jobs , an imal husban-
d r y , marke t i ng , handicraf ts , and o ther act iv i t ies. Co l lec t ive ly , those non -
crop activi t ies represent about 50 percent o f the to ta l labor t ime of men
and w o m e n in the vi l lages. O u r presentat ion draws l ibera l ly on G h o d a k e ,
R y a n , and Sarin (1981), R y a n , G h o d a k e , and Sarin (1980), and Ghodake
and Ryan (1981).
Interregional and Village Variation 
We observed substantial var ia t ion among the six vi l lages in to ta l (h i red
plus fami l y ) labor use per hectare of cu l t ivated land in the late 1970s and
early 1980s. D o k u r was the p rom inen t ou t l ie r w i t h about three t imes
more labor use (1,375 hours) per hectare of gross c ropped area than the
other vi l lages. Greater use o f i r r iga t ion in D o k u r , where more than ha l f
o f net cu l t iva ted land is i r r iga ted f r o m tanks and wel ls , is the exp lana t ion ,
demonst ra t ing the employment -c rea t ing potent ia l o f the exist ing tank and
we l l i r r i ga t ion systems in the A l f iso ls o f South Ind ia . I m p r o v e d techno l -
ogies fo r the dry lands in vi l lages l i ke D o k u r w i l l have to compete w i t h
these i r r i ga t ion systems fo r labor use at strategic t imes in the c rop-growing
season.
T h e t w o vi l lages in A k o l a used about 50 percent more labor per hectare
than the t w o Sholapur vi l lages even though the p r o p o r t i o n o f i r r igated
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area was higher in the Sholapur vil lages. Less labor is used per hectare
in Sholapur than in A k o l a largely because post - ra iny season crops requi re
much less labor f o r weeding and in tercu l tur ing than do rainy season crops
on black soils. C o t t o n , g rown extensively in A k o l a , also demands much
more labor than the f ood grains, wh ich dominate the cropping systems
in Sholapur.
A n o t h e r s t r ik ing regional di f ference in labor use among the villages
was the h igh CV of 25 percent in mean annual labor use per hectare in
bo th the rainfal l -unassured Sholapur vi l lages. M u c h of that var iabi l i ty
manifests i tself in large f luctuat ions in the demand fo r harvesting labor.
As we saw in the last chapter , workers in the Sholapur vil lages were
fa i r ly successful in compensat ing fo r those agrocl imat ical ly induced f luc-
tuat ions in labor demand. In contrast , a low CV of 10 percent for K i n -
kheda shows how stable agr icu l tura l labor demand can be in dry land
agr icul ture in more assured p roduc t ion envi ronments.
Composition of Farm Labor 
Fa rm households re ly heavi ly on h i red labor to cul t ivate their land. In
the Mahbubnagar and A k o l a vi l lages, h i red labor provides the l ion 's share
(60 to 80 percent) o f to ta l labor use in c rop p roduc t ion . M e n and w o m e n
cont r ibu te almost equal ly to to ta l labor use, w i t h ch i ldren supply ing neg-
l igible amounts of labor.
H i r e d labor looms propor t iona l l y larger in women's labor use than in
men's. Of the to ta l female labor used in the Mahbubnagar and A k o l a
vi l lages, 80 to 90 percent was h i red . In the Sholapur vi l lages, the h i red
component was smal ler, about 70 percent of to ta l women 's hours w o r k e d
in c rop p roduc t ion . Th is comparat ive ly lower f igure was p r imar i l y because
of the absence of hand weeding, t rad i t ional ly a women- intensive oper-
a t i on , in post - ra iny season crops. In contrast, the activit ies of paddy
transplant ing and weeding in Mahbubnagar and cot ton p ick ing in A k o l a
create a h igh demand for h i red female labor.
Summing u p , men cont r ibute substantial ly more to to ta l fami ly crop
labor than do w o m e n , whi le women dominate the h i red labor marke t .
Thus , i f new technology opt ions could increase the overal l demand fo r
h i red labor , thei r p ropor t iona l impact w i l l be larger on women's wage
emp loyment , p rov ided such technical change does no t decrease labor
demand in operat ions wh ich are predominant ly carr ied ou t by w o m e n .
W o m e n general ly w o r k 10 to 30 percent more hours per day than m e n ,
the lat ter averaging seven to eight hours. Th is di f ference reflects the
dominant ro le o f women in domestic w o r k , f o o d and fue l gather ing/
processing, and handicraf ts, wh ich are under taken in add i t ion to the i r
par t ic ipat ion in pa id and unpa id agr icul tural act ivi t ies. T h e length o f the
adul t w o r k i n g day varies on ly 10 to 15 percent w i t h i n the year, but over
the years dura t ion of the wo rk i ng day fo r dai ly- rated laborers receiv ing
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a dai ly wage appears to be shor ten ing. In the mid-1970s, most da i ly - ra ted
laborers w o r k e d seven to eight hours ; by the mid-1980s six to seven hours
seemed to be the n o r m . A shorter w o r k day fo r da i ly wage labor appears
to be one mani festat ion of a t igh ten ing labor marke t , discussed later in
this chapter .
Farm Size and the Intensity of Crop Labor Use 
T h e size of f a rm is o f ten inversely re lated to the use of to ta l labor ( fami ly
plus h i red) per un i t o f land (Bardhan 1973; Bharadwa j 1974; B o o t h and
Sundrum 1984; N o r m a n 1967; Ra ja raman 1985; Srivastava 1966). Five
explanat ions, some summary and o ther causal, are general ly g iven: (1)
higher c ropp ing intensit ies on smal l fa rms, (2) more labor- intensive crops
on smal l fa rms, (3) greater labor use per hectare w i t h i n c ropp ing systems
on smal l fa rms, (4) more use of fami ly labor a t t r ibu ted to higher fami ly
labor endowments per hectare w i t h a lower oppor tun i t y cost on smal l
fa rms, and (5) bet ter soi l qual i ty on smal l fa rms, wh ich enhances labor
produc t i v i t y .
T h e in i t ia l tabulat ions of to ta l c rop labor use by f a rm size conveyed
a vi l lage-specif ic p ic ture . In most years, smal l farms in Au repa l l e used
signif icant ly less to ta l labor per hectare of operated land than d id large
farms. In K a lman and in the A k o l a vi l lages, smal l and large f a rm house-
holds were character ized by about the same level of labor in tens i ty , wh i le
in Shirapur and D o k u r dif ferences in labor use intensi ty were signif icant
about hal f the years, when smal l farms used more to ta l labor per hectare
than large farms.
These in i t ia l results are re in forced by the s imple cor re la t ion and regres-
sion coeff icients between labor use and operated area ( table 5.2). A 
signif icant ly posi t ive re lat ionship is ob ta ined in A u r e p a l l e , a signif icantly
negat ive one in Shi rapur , w i t h the o ther vi l lages not exh ib i t ing a not ice-
able re la t ionship.
The tempta t ion is to in fer that the nexus between to ta l labor use
intensi ty and f a rm size is tenuous in d ry land agr icul ture in India 's S A T ;
however , several o ther variables re lated to the household 's resource en-
dowment inf luence labor use intensi ty . W h e n we a l low fo r the i r effects
in a mul t i var ia te regression analysis, the re lat ionship between f a rm size
per se and to ta l labor use intensi ty becomes more evident ( table 5.3).
Var iab les considered in add i t ion to f a rm size are extent o f i r r i ga t ion ,
draf t ava i lab i l i ty , and the size of the fami ly labor force. We also cont ro l led
fo r soi l qua l i t y var ia t ion and year- to-year var iab i l i ty .
T h e large increase in exp lanatory power wh ich occurs w i t h a more
adequate specif icat ion of the determinants of c rop labor intensi ty suggests
that f a r m size per se is by no means the p r imary factor exp la in ing va r i -
at ions in this impor tan t i npu t in these S A T vi l lages. H o w e v e r , after
a l low ing fo r the effects of o the r determinants , a signif icant and inverse
re lat ionship between fa rm size and labor intensi ty is ob ta ined in fou r of
the six study vi l lages. Tha t re lat ionship is most pronounced in the two
Sholapur vi l lages, where the elasticity i s between - 0 . 2 and - 0 . 3 .
Cont ra ry to the doubts o f H a y a m i and K i k u c h i (1981), the extent o f
i r r igat ion plays a dominant role in de termin ing the demand fo r labor in
al l six vi l lages, especially in Mahbubnagar and Sholapur, where a 10
percent increase in the p ropo r t i on of land i r r igated leads to a 3 to 6 
percent rise in labor use per gross cropped hectare. In the A k o l a vi l lages,
the effect of i r r igat ion on labor demand per hectare was less m a r k e d ,
w i t h elasticit ies a round 0.06. The h igh labor requirements fo r co t t on , the
dominant ra in fed crop in A k o l a , no doubt explains the small size of the
i r r iga t ion coeff icient. A l s o , i r r igated crops l ike sugarcane in the Sholapur
vil lages and paddy in the Mahbubnagar villages absorb more labor than
the i r r igated c ropp ing systems of the A k o l a vi l lages.
Simi lar in ter reg ional var ia t ion in the effect of i r r iga t ion on labor use
intensi ty was also observed in study vil lages in Gu ja ra t and M a d h y a
Pradesh in the early 1980s ( I C R I S A T 1987: 273-275) . Ra in fa l l in the
Gu ja ra t vi l lages averages about 600 mm and is er ra t ic ; in the Madhya
Pradesh vil lages ra in fa l l averages about 1,300 mm and is assured. The
Table 5.2. Simple regressions and correlations between crop labor use per hectare and
farm size, from 1975 to 1983 by villagea
Region/
Village
Mahbubnagar
Aurepalle
Dokur
Sholapur
Shirapur
Kalman
Akola
Kanzara
Kinkheda
Period
1975/83
1975/79
1975/83
1975/79
1975/83
1975/79
Regression Analysis 
Coefficient
on Farm 
Size
18.54**b
(7.13)
-6.95
(-1.66)
-13.98**
(-4.36)
-1.85
(-1.61)
3.75
(0.11)
-0.45
(-0.62)
Farm
Size
Elasticity
0.25**
-0.05
-0 .31**
-0.16
0.11
-0.02
Significant
Year
Dummies
(N)
0/8
2/4
5/8
1/4
3/8
1/4
0.16
0.14
0.09
0.13
0.12
0.02
Simple
Correlation
Coefficient
0.41*
-0.11
-0.29*
-0.14
-0.04
-0.05
a
 Labor use is expressed as man-equivalent hours per hectare of gross cropped land and farm size
as operated land (ha).
bt values are in parentheses; * and ** indicate statistical significance at the 0.05 and 0.01 levels,
respectively.
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est imated response in labor demand to a change in the level of i r r iga t ion
was much h igher in the Gu ja ra t than in the M a d h y a Pradesh vi l lages.
I r r i ga t ion also p robab ly accounts fo r much of the discrepancy in the
est imated farm-size labor use intensi ty elasticit ies in tables 5.2 and 5.3.
As the s imple cor re la t ion between the percentage o f i r r iga t ion and f a rm
size is posi t ive (0.41) in A u r e p a l l e , we expect that there in lies the ex-
p lanat ion f o r the direct re la t ion between size and labor in tensi ty in this
vi l lage. An inverse re lat ionship between i r r iga t ion and size in Shi rapur
(—0.18) cou ld re in force the inverse size/labor intensi ty re lat ionship
shown in table 5.2. S imi la r ly , in Kanzara the lack of a size/labor intensi ty
re lat ionship in table 5.2 cou ld stem f r o m the posi t ive cor re la t ion (0.32)
between i r r iga t ion and f a r m size.
T h e posi t ive coeff icients on bul locks in al l six vi l lages are also consistent
w i t h the observat ion in chapter 3 that the bu l lock h i re markets may not
be that we l l deve loped. A p p a r e n t l y , c ropp ing systems w i t h h igh draf t
power requi rements are also more intensive in the i r demand fo r labor as
they act as complementary inputs . S t i l l , bu l lock avai labi l i ty is no t as
impor tan t as access to i r r iga t ion and f a r m size in cond i t i on ing the intensi ty
of c rop labor use in most o f the vi l lages.
T h e m ixed signs and insigni f icant coeff icients on fami ly w o r k force
suppor t the hypothesis that the da i ly - ra ted labor markets in these vi l lages
w o r k fa i r l y we l l and are reasonably compet i t i ve . Mos t cu l t i va tor house-
holds are bo th buyers and sellers of labor .
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Table 5.3. Estimated labor use intensity elasticities of household resource endowments,
by villagea
Region/
Village
Mahbubnagar
Aurepaileb
Dokurc
Akola
Kanzarab
Kinkhedac
Household Resource Endowment 
Farm
Size
(Operated
Area in ha) 
-0.03
-0.12**
-0 .21**
-0 .31* *
-0.16**
-0.04
Irrigation
(%)
0.39**d
0.57**
0.32**
0.30**
0.05**
0.06**
Family
Workers
(N)
- 0 . 1 1 *
0.09
0.16
-0.03
-0.06
0.03
Bullocks
(N)
0.14**
0.002
0.01
0.18**
0.12**
0.001
0.78
0.48
0.54
0.66
0.35
0.24
Observations
(N)
289
141
274
145
291
138
aExpresses the proportional change in total labor use intensity per hectare of gross cropped area in
response to a change in the household's resource endowment. The elasticities are estimated at the
arithmetic means of the dependent and independent variables.
b
 Refers to ten cropping years, 1975/76-1984/85.
c
 Refers to five cropping years, 1975/76-1979/80.
d
* and ** indicate statistical significance at the 0.05 and 0.01 levels, respectively.
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The t rend of secularly decl in ing fa rm size documented in chapter 6 
can be expected to lead to more labor absorpt ion in these vi l lages, es-
pecial ly in the drought -prone Ver t i so l districts l ike Sholapur. Simi lar ly ,
of the three study regions, the scope for effective land re form to increase
labor employment in agr icul ture wou ld be greatest in Sholapur, part ic-
u lar ly i f such inst i tu t ional change was accompanied by investments in
i r r iga t ion . In the o ther two regions, agrarian re fo rm wou ld not add ap-
preciably to labor use intensi ty.
Farm Size and the Composition and Seasonality of Crop Labor Use 
In each reg ion , operated f a rm size and the p ropor t i on of fami ly labor
used are inversely re lated. M a n y members , part icular ly women and chi l -
d ren , o f weal th ier fami l ies d rop out o f the crop w o r k force. Fami ly labor
avai labi l i ty per hectare is also inversely corre lated w i t h f a rm size, con-
t r ibu t ing to the use of re lat ively more fami ly labor on smal l farms. That
f ind ing is c o m m o n in the l i terature of bo th As ia and A f r i c a (Rudra and
Biswas 1973; N o r m a n 1974).
W h i l e smal l farms h i re propor t ionate ly less labor than do large farms,
the extent of labor h i r ing by them is by no means insignif icant, reaching
58 percent of the to ta l labor use in A k o l a . Tha t observat ion is no t unique
to India 's S A T , as small farms hi re significant amounts of labor in other
regions of Ind ia (Rudra and Mukhopadyay 1976). The relat ionship be-
tween h i red female labor use and fa rm size is also s imi lar in al l vi l lages:
The female/male rat io in the h i red labor force rises w i t h increased fa rm
size.
The fo r tn igh t ly CV of to ta l labor use per hectare w i t h i n the cropp ing
year is higher on small than on large farms. The var iab i l i ty of per hectare
labor use is negatively re lated to the number of d i f ferent crops and/or
crop mixtures g rown on farms. An increase in the number o f crops helps
in evening out labor demands. Small farmers grew signif icantly fewer
crops than d id large farmers in al l the study vi l lages.
Trends in Labor Composition and Use Intensity 
The share of h i red labor in to ta l hours worked was reasonably stable in
the study vil lages un t i l 1980, when i t decl ined sharply (f igure 5.2). Tha t
fa l l was contemporaneous w i t h the up tu rn in real wages dur ing the 1980s
repor ted later in the chapter. Women 's share in to ta l labor use d id not
change appreciably f r o m 1975 to 1985.
Labor use intensity has also changed in some of the vi l lages, signif i-
cant ly increasing fo r bo th men and women in Kanzara and decl in ing in
Aurepa l l e ( table 5.4). G r o w t h in labor use in Kanzara has been par t i -
culary s t rong, w i t h an annual g rowth rate of about 5 percent fo r women
and 3 percent fo r men . M u c h of that g rowth undoubted ly stems f r o m
shifts to more labor- intensive cropping pat terns, par t icu lar ly f r o m the
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Figure 5.2 Hired labor share in total crop labor use from 1975/76 to 1984/85
1975 76 77 78 79 80 81 82 83 84
Years
Aurepalle
Shirapur
Kanzara
subst i tu t ion o f mung bean, intensive in its demand fo r women 's labor fo r
weeding and harvest ing, fo r local sorghum in up land co t ton in terc ropp ing
systems.
T h e signif icant ly negative t rend in table 5.4 fo r Au repa l l e cou ld be
the result of t w o effects. Be tween 1983 and 1985, annual ra in fa l l was
below average. In add i t i on , the supply of labor to the vi l lage marke t has
Table 5.4. Annual trends in crop labor use in three villages, from 1975 to 1983
Region/
Village
Mahbubnagar
Aurepalle
Sholapur
Shirapur
Akola
Kanzara
Male
Trend
Coefficienta
(Hrs/ha)
-9.22**d
(-2.78)
-5.29
(-1.35)
6.99**
(2.92)
192
176
218
CV
73
90
46
Female
Trend
Coefficient
(Hrs/ha)
-7.82
(-1.94)
-7.65
(-1.50)
14.76**
(4.53)
Mean
Use
(Hrs/ha)
204
174
286
CV
(%)
83
119
49
aCoefficient in a regression of labor use per hectare of gross cropped land on a time trend in years.
b
 Expressed in hours per hectare of gross cropped land.
cCoefficient of variation around the detrended mean.
dt values are in parentheses; ** indicates statistical significance at the 0.01 level.
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decreased w i t h attendant increases in real wages, as described later in
this chapter. In a t ightening labor marke t , one w o u l d expect ceteris par-
ibus a subst i tut ion of fami ly for h i red labor and a fal l in labor use, which
is what was observed.
L a b o r M a r k e t P a r a m e t e r s a n d T h e i r S e a s o n a l i t y
In ru ra l areas, problems of seasonal unemployment can be acute (Rudra
and Biswas 1973). By examining the t i m i n g of the various peaks and
slacks in seasonal labor use throughout the year, one can identify strategic
periods when apparent underuse of labor exists. Such knowledge could
conceivably be capitalized upon in evolving new technology options. Re-
search on improved soil and water management techniques, wh ich entai l
creation of capital by such operations as land shaping and smoothing,
bunding , and excavating reservoirs to store runof f or promote g round-
water recharge, f igure p rominen t ly in d ry land agricul tural development .
M a k i n g use of labor for these tasks at times when its oppor tun i ty costs
are lowest can substantially improve the benefit/cost calculus of such
technology options in addi t ion to augmenting incomes of h i red laborers.
New cropping systems requi r ing changes in the t i m i n g of labor-intensive
operations such as sowing, weeding, harvesting, and threshing may also
need to a l low for existing seasonal labor distr ibutions if they are to be
adopted.
Some examples of the l ike ly impact of prospective technologies on
labor use patterns in village contexts are discussed in chapter 10. Here
we focus on labor market par t ic ipa t ion , employment probabi l i t ies , wages,
and labor oppor tun i ty costs and their seasonality. O u r discussion is based
pr imar i ly on a detailed within-year study carr ied out in 1975/76 for the
six villages (Ryan , Ghodake , and Sarin 1980; Ryan and Ghodake 1984).
Participation Rates 
Average labor force par t ic ipat ion rates were measured as the p ropor t ion
of t ime spent in agricul tural and animal husbandry activities on one's o w n
fa rm, in labor market w o r k , and in seeking employment . M e a n estimates
across the six villages in 1975/76 were 0.42 for men and 0.40 for women .
These compare w i t h average labor market par t ic ipat ion rates, which ex-
clude own-fa rm w o r k , of 0.30 for men and 0.37 for w o m e n . These esti-
mates seem low and suggest that there is a considerable amount of activity
going on besides fa rm and labor market w o r k in these villages. O u r
estimates of labor market par t ic ipat ion are close to those of 0.24 to 0.46
for w o m e n and 0.16 to 0.40 for men estimated by Rajaraman (1982) in
three d ry land villages in Karnataka . B u t her f igures for labor force par-
t ic ipa t ion were considerably higher: 0.92 to 0.94 for w o m e n and 0.65 to
0.82 for men .
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W o m e n par t ic ipated in the dai ly labor marke t substant ial ly mo re than
men in the Mahbubnagar vi l lages and in K i n k h e d a . D o k u r registered the
highest female marke t par t i c ipa t ion (0.61) in 1975/76. E v e n w o m e n f r o m
large f a r m households in D o k u r w o r k e d in the dai ly labor marke t , h igh-
l igh t ing the inf luence o f paddy i r r iga t ion on the demand fo r female labor .
Women ' s par t i c ipa t ion was lowest in the Sholapur vi l lages and men's
least in the Mahbubnagar vi l lages. These results support Maclachlan 's
(1983) thesis that women 's par t i c ipa t ion in agr icu l tura l w o r k increases as
popu la t ion density rises.
Seasonal var ia t ion in par t ic ipa t ion as measured by C V s was m a r k e d .
D o k u r had the lowest seasonal var ia t ion in par t i c ipa t ion , no doub t be-
cause of extensive i r r i ga t ion , wh ich ensures more cont inuous labor de-
m a n d and fewer discouraged workers .
Probabilities of Employment 
T h e p robab i l i t y o f emp loyment ( P M E ) in the dai ly h i red labor marke t
( represented by the lef t branch in f igure 5.1) was calculated as the number
of days people were successful in ob ta in ing wage emp loyment as a p r o -
po r t i on o f the days in the per iod they t r i ed . T h e p robab i l i t y o f invo lun ta ry
unemp loyment in the marke t ( P M U = 1 - P M E ) is not equivalent to
the usual measures of unemp loyment der ived f r o m stock concepts that
general ly include fa rm-emp loyed or se l f -employed people in the labor
force and are based on data f r o m one- t ime census or sample surveys
(Kr i shna 1973; Ba rdhan 1977). P M E is a f low concept wh ich can be used
to adjust wage rates to indicate oppor tun i t y costs of leisure and fa rm or
household w o r k in the context o f the new household economics.
The overa l l average p robab i l i t y o f invo lun tary marke t unemp loyment
( P M U ) fo r men dur ing 1975/76 was 0.19, wh i le f o r w o m e n the incidence
of unemp loyment was 0.23. The average P M U s fo r men were 0.12 and
0.39 du r ing peak and slack per iods, respect ively, wh i le fo r w o m e n the
corresponding f igures were 0.11 and 0.50. These seasonal ranges are much
higher than in the Karna taka vi l lages o f Ra ja raman (1982). H e r est imated
seasonal spread ranged f r o m 0.00 to 0.15 f o r men and 0.01 to 0.19 fo r
w o m e n . O u r estimates indicate that du r ing peak per iods the probabi l i t ies
o f invo lun ta ry unemp loymen t fo r men and w o m e n become almost equa l ;
du r ing slack per iods the di f ference increases, af fect ing female labor em-
p loyment mo re adversely.
Fo r compar ison w i t h stock measures o f unemp loyment in I nd i a , we
also calculated probabi l i t ies o f invo lun ta ry unemp loyment ( P U ) w i t h per-
son-days o f own - fa rm w o r k inc luded in bo th the numera to r and d e n o m -
inator . F i rs t , the p robab i l i t y o f labor emp loymen t (P E ) was es t imated;
P U = 1 - P E .
Because o f the re la t ive ly smal l amoun t o f t ime devoted to own- fa rm
w o r k in most o f these vi l lages, the unemp loymen t rates ( P U ) d i d no t fa l l
a great deal when we inc luded f a r m w o r k in the numera to r and denom-
inator o f P M E . The exceptions were men in the Mahbubnagar vil lages
and w o m e n in Shi rapur , where own- fa rm w o r k is re lat ively more signif-
icant. On average across the six vi l lages, the PU in 1975/76 was 0.14 for
men and 0.21 fo r w o m e n .
In years that were comparable w i t h o ther studies, wh ich have also
used a person-day cr i te r ion fo r measur ing unemp loymen t , the incidence
of unemployment in the study vil lages was always greater ( table 5.5). On
most occasions, the est imated unemployment rates were more than dou-
ble those found in o ther studies. C lear ly , these S A T vil lages in general
had in fer io r employment oppor tun i t ies to the average Ind ian vi l lage and
also to the average vi l lage in the i r respective states in the mid-1970s.
The average unemployment estimates showed considerable intervi l lage
var ia t ion by gender. In the Sholapur vil lages and in Kanzara , men had
a signif icantly better chance of obta in ing dai ly marke t wage employment
than w o m e n in 1975/76. In Au repa l l e , emp loymen t prospects fo r the two
sexes were not signif icantly d i f ferent . On the o ther hand , in D o k u r and
K inkheda women had signif icantly better prospects in the dai ly-rated
vi l lage labor marke t than men d i d .
In Shi rapur , not on ly were women's average probabi l i t ies o f employ-
ment l ow , bu t the i r f luctuat ion th roughout the season was part icu lar ly
h igh , w i t h a CV of 37 percent , whereas f o r males i t was much less (12
percent ) . In K a l m a n , average employment probabi l i t ies fo r bo th men
and w o m e n were substantial ly better at 0.92 and 0.77, respectively, than
Table 5.5. Rural unemployment rates from other studies using person-day criteria
Author
(Year)
Visaria
(1980)
Lipton
(1983b)
Rajaraman
(1982)
Bardhan
(1984)
Data Source 
National Sample
Survey (NSS)
NSS
NSS
Village survey
data
NSS
Coverage
Geographic Area 
All-India
Maharashtra
Maharashtra
(Casual laborers only)
Andhra Pradesh
Maharashtra
All-India
Andhra Pradesh
Maharashtra
All-India
Karnataka
West Bengal
(Casual labor
seasonal ranges)
Time
Period
1972/73
1972/73
1972/73
1972/73
1972/73
1972/73
1977/78
1977/78
1977/78
1979
1972/73
Unemployment
Rates (%) 
Male
6.8
8.2
17.4
8.1
7.7
6.7
8.7
6.2
7.6
2.2-6.5
8.0-24.0
Female
7.8
12.8
21.1
16.3
11.7
9.9
14.3
9.2
9.5
3.3-11.6
19.0-44.0
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in nearby Shi rapur . Seasonal var iat ions in K a l m a n were also less. These
interv i l lage dif ferences in labor marke t parameters reflect geographic
immob i l i t y .
T h e most buoyant dai ly labor markets are in the t w o co t ton-growing
A k o l a vi l lages. In Kanzara , b o t h m e n and w o m e n succeeded about eight
t imes in ten in f ind ing a j o b , wh i le in K i n k h e d a they succeeded n ine t imes
in t e n . Seasonal f luc tuat ions were no t substantial except fo r Kanzara
w o m e n , whose CV was 30 percent .
In general in 1975/76, men f r o m labor households had a bet ter chance
of be ing successful in f ind ing dai ly wage emp loyment relat ive to the i r
counterpar ts in the cu l t i va tor households. Tha t observat ion d id not ho ld
fo r w o m e n in landless labor households. They exper ienced p ropo r t i on -
ately more unemp loymen t than w o m e n f r o m fa rm households. Fur ther -
m o r e , regression analysis showed no signif icant re lat ionship between fa rm
assets and men's probabi l i t ies of invo luntary marke t unemp loymen t , bu t
the incidence of women 's invo lun tary unemp loyment was signif icantly
and inversely re lated to wea l th in the f o r m of f a r m assets. W o m e n gen-
eral ly are no bet ter and are of ten worse o f f then men w i t h regard to dai ly
labor marke t emp loyment oppor tun i t ies , but in add i t ion w o m e n f r o m the
poorest households, namely the labor g roup , are o f ten the most disad-
vantaged.
Wages
Da i l y wage rates of w o m e n over the n ine years f r o m 1975 to 1983 have
been 57 percent those of men in A u r e p a l l e , Sh i rapur , and Kanzara. Tha t
average wage re lat ive is much lower than the 80 percent f igure fo r th i r teen
states in Ind ia in 1960/61 der ived by Rosenzweig (1978) and c i ted as a 
c o m m o n ra t io by L i p t o n (1983b). I t seems that S A T env i ronments are
less conducive to female labor demand than are the bet ter -endowed Ind ian
regions and/or w o m e n are excluded f r o m more of the tasks wh ich offer
higher wages.
Judging by the general ly l ow and/or nonsignif icant correlat ions of fo r t -
n ight ly wage rates of males and females dur ing 1975/76 (Ryan and G h o -
dake 1980), there appears to be considerable segmentat ion in the male
and female labor markets in f ive o f the six vi l lages. M e n and w o m e n
part ic ipate in the dai ly labor marke t at rough ly s imi lar t imes (cor re la t ion
coeff icients o f 0.21 to 0.56), par t icu lar ly in Au repa l l e and in the Sholapur
vi l lages. They also experience s imi lar movements (cor re la t ion coeff icients
of 0.59 to 0.95) in the i r chances of ob ta in ing a j o b th roughout the year
( R y a n and Ghodake 1980). In theory , t hen , one w o u l d expect seasonal
wage rates o f m e n and w o m e n to also move together i f w o m e n were able
to shif t in and ou t of s imi lar tasks to those done by men as the i r respective
wage rates begin to d iverge. T h e extent to wh ich this does no t occur in
fou r of the six v i l lages—the s imple cor re la t ion coeff icients ranged be-
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tween - 0 . 2 4 to 0.76—is a fur ther ind icat ion of the degree of apparent
segregation o f male and female labor markets. On ly in D o k u r and K i n -
kheda were men's and women's intraseasonal wages strongly correlated.
We do not know why men's and women's fo r tn igh t ly wage rates were
much more highly corre lated in D o k u r and K inkheda than in the other
vil lages. ( A n d as we shall soon see, these wi th in-year findings are at
variance w i t h the between-year results.)
On ly two operat ions, harvesting and threshing, are usually per formed
by bo th sexes. W o m e n concentrate on f ive tasks: nursery bed raising,
t ransplant ing, p lan t ing , weeding, and th inn ing . M e n focus on nine major
operat ions, fou r o f them invo lv ing bu l lock power . In Karna taka , Rajar-
aman (1982) found that on ly men had exclusive tasks, six in a l l . These
were p low ing , dung t ranspor t , we l l d igg ing, bund mak ing , sugarcane
ty ing , and pesticide appl icat ion. A l l o ther w o r k was done by bo th sexes,
a l though w o m e n dominated operat ions such as t ransplant ing paddy and
hand weeding. Appa ren t l y , the incidence of task segmentat ion varies
spatial ly in India 's S A T . Labor markets in Rajaraman's Karnataka study
villages clearly exhib i ted less sex d i f ferent ia t ion than in our study vi l lages.
Opportunity Costs 
In many instances, one is able to obta in data on seasonal ru ra l market
wage rates, but there is no way of know ing how wel l these ident i fy seasonal
oppor tun i ty costs, wh ich are at the heart of questions related to labor
supply analysis and the value of household p roduc t ion and t ime. Oppo r -
tun i ty cost is def ined as the expected wage foregone by a prospective
labor market part ic ipant when that person works on his or her f a rm or
in his or her household or chooses leisure. I t is measured as O C , where
O C t = W t x P M E t and W t = market wage rates in per iod t . We recognize
that OC may not be a good measure of the value of t ime for farmers w h o
do not part ic ipate in the labor market . For t h e m , OC is less than thei r
" reservat ion wage . " Th is selectivity bias is more impor tan t fo r large f a rm
famil ies whose market par t ic ipat ion is generally less than that by smal l
f a rm fami l ies.
The analysis of seasonal oppor tun i ty costs using for tn ight ly data fo r
1975/76 showed that their CVs were in general higher than those fo r bo th
dai ly wages and probabi l i t ies of employment . Thus, considerable scope
exists fo r designing technologies which capital ize on periods when labor
oppor tun i t y costs are low. The periods of the year when oppor tun i ty costs
are at thei r highest and lowest vary considerably f r o m region to reg ion ,
vi l lage to v i l lage, and year to year. Peak periods are general ly associated
w i t h such operat ions as harvest ing, threshing, preparatory t i l lage, trans-
p lan t ing , sowing, and weeding.
Ear l ie r , we repor ted that the dif ference in the oppor tun i t y cost of
labor was one explanat ion fo r disparit ies in labor use intensit ies between
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large and smal l farms. Such dif ferences in oppor tun i t y costs are at the
core of Sen's (1966) hypothesis o f labor marke t dua l i sm, that the impu ted
pr ice of labor to smal l farmers is lower than the actual pr ice o f labor to
large fanners . To test that hypothesis, we est imated pa i red t-tests between
the fo r tn igh t l y wage rates of the labor category (by sex) in 1975/76 and
the fo r tn igh t l y oppo r tun i t y costs o f labor f r o m the smal l - , m e d i u m - , and
large-sized farms (Ryan and Ghodake 1984). The hypothesis contends
that as large farmers are excess demanders of labor the i r labor cost is
the fu l l agr icu l tura l wage. Smal l farmers are excess suppl iers of labor and
the i r relevant labor " p r i c e " is the i r oppo r tun i t y wage.
In the three vi l lages where wages o f m e n f r o m labor households (who
we assume w o u l d potent ia l ly w o r k on large farms) were signif icant ly
greater than smal l f a r m oppor tun i t y labor costs, fami ly male labor use
per hectare was signi f icant ly greater on smal l farms than on large farms,
as the dual ism hypothesis predicts. The evidence fo r labor marke t dual ism
was no t as m ixed fo r w o m e n . In the six vi l lages, women 's mean wages
f r o m labor households signif icantly exceeded the average oppor tun i t y
cost of female labor in smal l f a rm households. H ighe r invo lun tary un-
emp loyment probabi l i t ies fo r w o m e n (par t icu lar ly those in the drought -
p rone regions) create larger divergences between thei r wage rates and
oppor tun i t y costs. These gaps in t u rn lead to the more substantial d i f -
ferences we observed between fami ly female labor use per hectare on
smal l and large farms.
A paradox remains, however , fo r large f a rm households w i t h some
labor marke t par t i c ipa t ion . In three of six v i l lages, the fo r tn igh t l y wage
rates of men f r o m landless labor households were signif icant ly h igher
than the marke t oppor tun i t y labor costs o f men f r o m large f a rm house-
holds. Fo r w o m e n , that re lat ionship was t rue fo r f ive of the six vi l lages.
Hence , those large farms whose members enter the labor marke t are also
faced w i t h h igher wage rates fo r the labor they h i re than the oppo r tun i t y
costs of the i r o w n fami l y labor . I t thus seems clear that the dual ist ic
hypothesis is an overs impl i f ica t ion of the way the labor markets func t ion
in these vi l lages.
Dynamics o f Wages and Unemployment
T h e preva i l ing v iew based on a large amount of empi r ica l evidence is one
of real wage stagnat ion fo r agr icu l tura l laborers in Ind ia in general (Bha t -
tacharya and R o y 1976) and fo r Ind ia 's S A T in par t icu lar (Ra ja raman
1982; Parthasarathy 1987). Because trends in real wages and unemploy -
men t are so impor tan t in cond i t ion ing economic we l fa re , we devote con-
siderable a t ten t ion to the i r documenta t ion and understanding in this sub-
sect ion. We focus on the t w o markets w i t h i n wh ich most o f the agr icu l tura l
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w o r k gets done in the vi l lages: the markets fo r dai ly rated labor ( inc lud ing
contract agr icu l tura l labor) and fo r regular fa rm servants.
Wages in the Daily-rated Labor Market 
F r o m a longer histor ical perspect ive, the evidence f r o m the study vil lages
wou ld seem to endorse the consensus v iew of stagnating real wages. We
re tu rn to Mann ' s (1917) study v i l lage, P impla Soudagar, 250 km northwest
of Shirapur w i t h the same mean and CV of ra in fa l l as Shirapur but not
as much pos t - ra iny season c ropp ing . In 1915/16, female wages in Pimpla
Soudagar were hal f those of males, wh ich is roughly the same sex-wage
di f ferent ia l that exists today. We calculate tha t , in sorghum equivalents,
wages in P impla Soudagar ranged f r o m 2.72 to 4.08 kg per day fo r men
and 1.36 to 2.04 kg per day fo r w o m e n . For the nine-year pe r iod 1975
to 1983, male wages in Shirapur averaged 3.63 kg of sorghum equivalents
and female wages 1.79 k g . Thus between the start ing and ending points
of this sixty-year per iod real wages have probab ly not changed a great
deal in this reg ion.
Bu t du r ing the per iod of analysis f r o m 1975 to 1984, we not iced sig-
ni f icant upward movement in nomina l wages, not on ly in Shirapur but
also in the other vi l lages. Wages were calculated f r o m labor use data
f r o m the p lo t cu l t iva t ion schedule described in chapter 2 . A n n u a l mean
wages were calculated fo r each opera t ion and then weighted by to ta l
hours w o r k e d by opera t ion to der ive an estimate of a vi l lage mean wage
by sex. Each annual vi l lage by sex wage estimate was based on about six
hundred observat ions.
The nomina l wage rises were qui te steep, w i t h women's almost quad-
rup l ing and men's almost t r ip l ing in Au repa l l e and Shirapur in the ten-
year per iod and bo th almost doub l ing in Kanzara ( f igure 5.3). W h e n we
deflate the nomina l wages in f igure 5.3 by the vil lage-specific consumer
pr ice indices described in chapter 4, each " c o n t i n u o u s " v i l lage—contrary
to the subsistence and efficiency theories of wage de termina t ion—ex-
per ienced some g rowth in real wages over the study pe r i od . B o t h men's
and women 's real wages have risen by about 60 percent in Aurepa l le
f r o m 1975-1978 to 1981-1984. In Shirapur men's real wages rose dur ing
the same per iod by 41 percent and women's by 58 percent . Real wages
in Kanzara rose much less—11 percent fo r men and 19 percent fo r
women—so that by the end of the per iod gender-specific wage rates in
the three vil lages were relat ively closer together than at the start ( f igure
5.3).
T h e rise in real wages for bo th men and w o m e n in Aurepa l le and
Shirapur is statistically signif icant, but fo r bo th genders in Kanzara we
cannot reject the hypothesis of real wage stagnat ion ( table 5.6). I ron ica l ly ,
real wages fo r da i ly- rated labor have increased most in those vil lages
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Figure 5.3 Nominal wages by village and sex from 1975/76 to 1983/84
1975 76 77 78 79 80 81 82 83 84
Years
1.20
1.10
1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
Aurepalle male
Aurepalle female
Shirapur male
Shirapur female
Kanzara male
Kanzara female
Table 5.6. Linear trend in real wages, by sex and village from 1975/76 to 1983/84
Regression
Estimates
Intercept
Annual trend
(Rs/hr)a
Region/Village/Sex
Mahbubnagar
(Aurepalle)
Men
0.21
0.04*b
(2.51)c
0.40
Women
0.10
0.04**
(3.11)
0.52
Sholapur (Shirapur) 
Men
0.37
0.04**
(6.96)
0.86
Women
0.12
0.04**
(5.50)
0.79
Akoia (Kanzara) 
Men
0.47
0.01
(0.82)
0.01
Women
0.26
0.003
(0.50)
0.002
aReal wages are expressed in 1975/76 prices.
b
* and** indicate statistical significance at the 0.05 and 0.01 levels, respectively.
ct values are in parentheses.
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where the demand fo r agr icul tura l labor has not increased and risen least
in the on ly vi l lage where we have f i rm evidence (table 5.4) that labor use
intensi ty is increasing over t ime .
One explanat ion fo r these divergent trends in real wages between
Aurepa l l e and Shirapur on the one hand and Kanzara on the other centers
on immig ra t i on in to the v i l lage. Few i f any landless labor households
have permanent ly immig ra ted in to Aurepa l le and Shirapur since 1975,
whi le about twenty such households have moved to Kanzara f r om nearby
areas dur ing the same pe r iod . W i t h increasing demand for agr icul tural
labor , the Kanzara labor marke t has t ightened over t ime , but as we shall
soon see t ighten ing has been mani fested in better employment prospects
and not in higher real wages.
W h y real wages have risen in Shirapur is fa i r ly clear. O f f - f a rm labor
demand , dr iven by the E m p l o y m e n t Guarantee Scheme and other gov-
ernment- f inanced local i r r iga t ion pro jects , has sharply increased since the
mid-1970s. Increased demand fo r o f f - fa rm labor has undoubted ly trans-
lated in to upward pressure in the dai ly- rated casual labor marke t , par-
t icu lar ly fo r w o m e n .
In A u re p a l l e , explanat ions fo r the surge in real wages since 1980 are
more complex. L i t t l e i f any of the r is ing t rend in real wages in Aurepa l le
can be a t t r ibu ted to changes in on- fa rm demand. Be tween 1983 and 1987
Aurepa l le and other vil lages in Mahbubnagar distr ict were in the gr ip of
a pro longed d rough t , wh ich has decreased the demand fo r annual crop
labor. Tha t decrease has been par t ia l ly offset by an increase in labor
demand f r o m wel l d igging and deepening in response to fa l l ing water
tables caused by the drought . Ove ra l l , the vi l lage demand for agr icul tural
labor has no t increased to any appreciable extent in Au repa l l e and hence
cannot expla in the recent upward t rend in real wages in the vi l lage.
Vi l lagers are qu ick to po in t to several supply " sh i f t e r s " that have been
responsible fo r a t ighten ing dai ly- rated labor marke t in Au repa l l e . Such
forces have resulted in signif icantly decreased par t ic ipa t ion in the dai ly-
rated labor marke t . In the mid-1970s, par t ic ipat ion was broad-based, as
men and women f r o m landless labor , smal l , and m e d i u m f a r m households
f r o m several castes h i red out the i r labor in re tu rn fo r i n - k ind wages. N o w ,
par t ic ipat ion comes main ly f r o m landless labor households, especially
those belonging to two H a r i j a n communi t ies , Madigas and Malas. De-
c l in ing par t ic ipat ion is a t t r ibu ted to the fo l l ow ing factors:
1. M a n y erstwhi le landless labor households have received smal l amounts
of vi l lage l and , some of wh ich was not cu l t iva ted prev ious ly , and (as
we shall document later in this chapter) asset ownersh ip is strongly
and inversely re lated to labor marke t par t i c ipa t ion ,
2. As no ted in chapter 3, tapp ing toddy (pa lm) trees has become more
prof i tab le over t ime . Members o f the G o w d a caste, the communi ty
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tha t t rad i t iona l l y practices this profess ion, are a l locat ing more e f fo r t
to toddy tapp ing and have also purchased more l and , wh i ch fu r the r
reduces the i r labor marke t par t i c ipa t ion .
3. A few landless labor and smal l f a r m households w h o used to par t ic -
ipate in the dai ly labor marke t have n o w become tenants. Th is new
f o r m o f tenancy invo lv ing j o i n t cu l t i va t ion o f i r r iga ted land is discussed
in chapter 6 .
4 . T h e toddy tapper story also applies to shepherds. W i t h r is ing goat and
sheep pr ices, they are increasingly special iz ing in smal l rum inan t p r o -
duc t ion and spending less t ime w o r k i n g in the v i l lage labor marke t .
L i k e toddy tappers, they have also bought land in the v i l lage.
5. Gove rnmen t wel fare schemes designed to s t imulate business enter-
prises among lower caste or " w e a k e r sec t ion" households have fu r ther
reduced incent ives to par t ic ipate in the vi l lage labor marke t . Some of
the beneficiar ies are engaged in vegetable sel l ing, shopkeep ing, and
ta i lo r ing .
6. Las t , and perhaps most impo r tan t , tempora ry m ig ra t i on in response
to o f f - f a rm oppor tun i t ies , ma in ly r ickshaw pu l l i ng and construct ion
w o r k in H y d e r a b a d , has increased considerably since 1983.
Col lec t ive ly , those six forces have led to a gradual but sustained decl ine
in labor suppl ied to the vi l lage marke t and a reduct ion in crop labor use
intensi ty documented ear l ier . A d d i t i o n a l l y , mo re knowledge about and
exposure to earn ing oppor tun i t ies preva i l ing outside the vi l lage have
improved laborers ' barga in ing pos i t ion in negot ia t ing wages w i t h large
farmers. Laborers feel that wages are h igher i f negot ia ted on a contract
basis rather than ind iv idua l l y f o r da i ly - ra ted w o r k . Cont rac t agr icu l tura l
w o r k fo r women 's tasks in paddy p roduc t i on is increasing in Au repa l l e .
Laborers increasingly prefer to w o r k in gangs organized by an in te rme-
d iary ra ther than w o r k separately and d i rect ly fo r a large f a rm employer
on dai ly - ra ted tasks.
A l t h o u g h we have no t systematical ly col lected labor marke t data in
D o k u r , K a l m a n , and K i n k h e d a since 1978, the story emerg ing on real
wages in those three vi l lages seems to be the same as in A u r e p a l l e ,
Shi rapur , and Kanzara . A g a i n , real wages appear to be r is ing in the three
vi l lages, but we do no t k n o w the statistical significance o f that t rend . The
reasons fo r the upward t rend also vary f r o m vi l lage to v i l lage. In D o k u r ,
s t imula ted by a heavy investment in we l l i r r i ga t i on , real wages p robab ly
increased steadi ly in the late 1970s and ear ly 1980s. M o r e recent ly , in
the mid-1980s, real wages have leveled o f f and fa l len because of d rought
in Mahbubnagar d ist r ic t . T h a t d rought has hur t D o k u r much more than
Aurepa l l e . Be tween 1984 and 1986, ra in fa l l was no t suff icient to generate
enough runo f f to f i l l the large vi l lage tank in D o k u r , ha lv ing the vi l lage's
i r r igated paddy area.
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In K a l m a n , investment in smal l i r r igated grape vineyards (ment ioned
in chapter 3) in the early 1980s and greater o f f - fa rm labor demand have
cont r ibu ted to upward pressure on wages in the vi l lage labor market . The
pic ture on wage trends in K inkheda is s imi lar to that in Kanzara. Labor
intensi f icat ion w i t h i n d ry land cropp ing systems and shi f t ing to more labor-
intensive c ropp ing systems have increased vi l lage labor demand. Some-
what greater access to i r r iga t ion has also spurred labor demand; however,
we saw ear l ier that the i r r igated cropp ing patterns in the Mahbubnagar
and Sholapur vil lages are more intensive users of labor than the i r r igated
cropp ing systems in the A k o l a vi l lages. Simi lar to Kanzara, we doubt
that the posi t ive t rend in wage levels in the dai ly- rated market is statis-
t ical ly signif icant.
Several o ther aspects of wage dynamics in the study vil lages deserve
to be repor ted . F i rs t , nomina l wage trends over t ime across di f ferent
operat ions were h ighly cor re la ted. Remunera t ion fo r harvest ing and post-
harvest processing o f ten rose most rap id ly among tasks in years when
marked increases in nomina l wages occurred.
Second, the d i f ferent ia l in men's and women's wages nar rowed sig-
ni f icant ly over t ime in Aurepa l le and Shi rapur , the t w o vi l lages where
real wages fo r bo th sexes were r is ing. W i t h regard to wage par i t y , women
have gained the most in Shirapur, where the equal pay provis ions of the
state's Emp loymen t Guarantee Scheme have undoubted ly ind i rect ly in-
f luenced what has happened in the vi l lage agr icul tura l labor marke t .
T h i r d , deviat ions in real wages f r o m the l inear t rend estimates in table
5.6 were strongly corre lated between the sexes over t ime at 0.97 in Au-
repal le and 0.79 in Kanzara—the two vil lages where the agr icu l tura l labor
marke t is not inf luenced by local ly avai lable publ ic works pro jects. These
remarkab ly high correlat ions indicate that , whi le the vi l lage labor marke t
is clearly segmented by sex, the year-to-year f luctuations in wages in
those segments are cond i t ioned by the same forces.
In Shi rapur , the corre la t ion between men's and women 's wage devia-
t ions was much lower , at 0.19. The lack of synchrony in the movement
of det rended wages between the sexes in Shirapur cou ld be a t t r ibu ted to
interyear disparit ies in o f f - fa rm employment oppor tun i t ies facing male
and female laborers. For example, in some years, men were much more
in demand for o f f - fa rm jobs l ike cart ing sand than in o ther years. Such
fluctuations in sex-specific, local ly avai lable, o f f - fa rm employment op-
por tun i t ies cou ld have reduced the degree to wh ich men's and women's
wage deviat ions were associated.
Last , the wi th in-year var ia t ion of agr icu l tura l wage rates increased
over the per iod fo r bo th sexes in the three vi l lages, especially fo r women
in Aurepa l l e and men and women in Shirapur. One possible explanat ion
fo r this t rend cou ld be an increase in the use of contract or piece-rate
compensat ion fo r var ious operat ions, w i t h ind iv idua l var iat ions in p ro-
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duct iv i ty be ing ref lected more expl ic i t ly in wages. T h a t exp lanat ion w o u l d
apply most to the increasing w i th in -year var ia t ion in women 's wages in
Au repa l l e . In Sh i rapur , seasonality in the increasingly local ly avai lable
non fa rm emp loymen t oppor tun i t ies near the vi l lage probab ly has accen-
tuated w i th in -year agr icu l tura l wage rate d ispers ion.
Unemployment in the Daily-Rated Labor Market 
Est imated marke t unemp loymen t rates f luc tuated much more than real
wages du r ing the per iod of analysis ( f igure 5.4). S t i l l , the mean vi l lage
unemp loyment estimates by sex show a modera te bu t stat ist ical ly signif-
icant (P < .10) dec l in ing t rend fo r b o t h men and w o m e n in Au repa l l e
and Kanzara. Fo r those vi l lages, that t rend supports the inference of a 
t igh ten ing marke t fo r men's and women 's agr icu l tura l labor .
Several out l iers in f igure 5.4 requ i re more exp lanat ion . For bo th men
and w o m e n in A u r e p a l l e , the p robab i l i t y o f invo lun ta ry marke t unem-
p loyment was highest in 1978/79, an exceedingly we t year wh ich l im i ted
access to f ie lds and constrained t imel iness in the per formance of opera-
t ions. Fo r instance, in that year we recorded no observat ions fo r inter-
cu l tu r ing , wh ich usual ly accounts fo r about 15 percent of to ta l men's crop
labor use. L i kew ise , 1976/77 was a harsh drought year wh ich marked ly
decreased the demand fo r agr icu l tura l labor in Shi rapur .
U n l i k e vi l lage-to-vi l lage dif ferences in wages, in terv i l lage disparit ies
in unemp loyment rates d id not change much between 1975 and 1985.
Kanzara began the study w i t h the most buoyant labor marke t and also
ended that way because of a substant ial decl ine in unemp loymen t rates,
par t icu lar ly fo r w o m e n , f o r w h o m the incidence o f unemp loymen t was
halved. Recent ly , unemp loymen t in Kanzara has fa l len we l l be low 10
percent. T h e labor marke t in Shi rapur star ted as the " t h i n n e s t , " w i t h the
highest unemp loymen t rates, and remained so at the end of the pe r iod .
I ts d rought -prone na tu re , l im i t ed i r r i ga t i on , stagnant technology, and
rel iance on pos t - ra iny season crops fo l l ow ing a ra iny season fa l low al l
conspire to l im i t labor demand . T h e advent o f the effect ive opera t ion o f
the M E G S and the re la ted upswing in local ly avai lable emp loymen t op-
por tun i t ies in canal i r r iga t ion construct ion most l i ke ly con t r ibu ted to the
sharp fa l l in the unemp loymen t rate fo r bo th men and w o m e n in the late
1970s. Nonetheless, we have no plausible explanat ions fo r the sudden
rise in unemp loyment between 1980/81 and 1982/83. An ind iv idua l ex-
amina t ion o f emp loyment histor ies o f labor marke t part ic ipants in Shir-
apur f r o m 1979/80 to 1983/84 also d id no t shed much l ight on why the
incidence of unemp loymen t was h igh f r o m 1980/81 to 1982/83 and low in
1979/80 and 1983/84. Days w o r k e d o f f - fa rm du r ing that pe r i od d id not
decl ine compared to the ear l ier pe r iod f r o m 1977/78 to 1979/80, when
much lower rates o f invo lun ta ry unemp loymen t were observed.
L i k e wage dev ia t ions, deviat ions f r o m l inear ly de t rended unemploy -
Labor / 133
ment rates were posi t ively and h ighly corre lated between the sexes w i th in
each vi l lage f r o m 1975/76 to 1983/84. Est imated corre lat ion coefficients
were 0.58 in Au repa l l e , 0.96 in Shi rapur , and 0.90 in Kanzara. These
values are much larger than we expected; they fu r ther reinforce the view
that c l imat ic var iabi l i ty in India 's S A T affects the men's and women's
segments of the labor marke t in rough ly the same manner w i t h regard
to wage and employment consequences.
Remuneration in the Market for RFSs 
Since the 1979 survey on contractura l relat ions in the vi l lage labor markets
(Binswanger et a l . 1984), the marke t fo r RFSs has also undergone sub-
stant ial change. F r o m the laborer 's perspect ive, that change has been for
the bet ter . The market fo r RFSs has t ightened in al l the vi l lages. Farmers
increasingly compla in that they are no longer able to h i re good qual i ty
permanent help.
The poorest paid RFSs st i l l reside in Au repa l l e , but even in Aurepa l le
compensat ion to RFSs has increased in real terms. The mean mon th l y
payment in paddy has risen by about 20 percent f r o m 45 kg ( table 5.1)
in 1979 to 55 kg in 1985. Compensat ion to RFSs has also steadily increased
in the Maharashtra vil lages. In Shirapur, RFSs st i l l received 330 kg of
sorghum per annum, but the cash component of the i r contract had d ou -
b led f r o m Rs 75 in 1979/80 to Rs 150 by 1985/86. In K a l m a n , the cash
component has also doub led over those six years, f r o m Rs 100 to Rs 200.
In the A k o l a vi l lages, the mean month ly salary rose f r o m about Rs 110
in 1979/80 to Rs 190 in 1985/86 in Kanzara ; comparable f igures fo r K i n -
kheda were Rs 130 to Rs 210. A large share of those gains was eroded
by r is ing consumer prices, but the relat ively f lat vi l lage consumer pr ice
indices (r is ing gradual ly f r o m a base of 100 in 1975/76 to a level between
150 and 160 in the early 1980s) suggest that compensat ion to RFSs has
more than kept pace w i t h in f la t ion.
T igh ten ing in the marke t fo r RFSs can have widespread consequences
for the vi l lage markets fo r land , credi t , and draf t power . Wha t has hap-
pened recent ly in Shirapur is i l lustrat ive. Pressure on the marke t fo r RFSs
has meant that a tenancy arrangement called angwata has come back in to
vogue. Large farmers f ind i t preferable to sharecrop thei r land rather
than employ RFSs as p lowmen . The landowner supplies and mainta ins
the bu l locks; the tenant bears input costs, main ly labor ; and ou tpu t is
d iv ided three-quarters to the landowner and one-quarter to the share-
cropper. Fo r i r r igated crops, the tenant receives a one- th i rd share because
out -o f -pocket expenses on purchased inputs are greater. A l t h o u g h the
tenants accept greater r isk and probably less compensat ion than i f they
are employed as RFSs, laborers prefer this arrangement because they
can be thei r o w n boss. In the poorer dry land vil lages l i ke Shi rapur , few
farmers can now a f fo rd more than one RFS.
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Increasingly, entrants in to the RFS market in the vil lages are laborers
w h o cannot do hard manual labor, part icular ly piece-rate w o r k , or in-
div iduals w h o need a loan and who do not have col latera l o ther than
thei r labor . The loan component in the remunerat ion of RFSs has loomed
larger in recent years. For example, in the A k o l a vil lages f r o m 1980/81
to 1982/83, seventy RFS contracts were negot iated by respondent house-
ho ld members , and of these 51 percent inc luded advances averaging Rs
313. T h e same households f r om 1983/84 to 1985/86 negot iated on ly f i f ty-
nine RFS contracts, 73 percent of them invo lv ing advances averaging Rs
520.
Rather than w o r k eight to twelve hours a day as an RFS , workers
increasingly prefer to part ic ipate in the casual labor marke t , wh ich grants
them more f reedom in par t ic ipat ion, wage, and employment decisions.
T h e incidence and consequences of unemployment are not that severe
to make the f ixed-term contracts of RFS w o r k at t ract ive. Dec l in ing un-
emp loyment documented earl ier fo r some vil lages l i ke Aurepa l l e and
Kanzara raises the oppor tun i t y cost of not w o r k i n g in the dai ly- rated
labor marke t .
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Figure 5.4 (opposite and above) Involuntary market unemployment probabilities by
village and sex from 1975/76 to 1983/84
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L a b o r S u p p l y R e s p o n s e s
To assess the consequences of technological change on emp loyment and
wages requires knowledge of the parameters of the labor marke t . Un-
fo r tuna te ly , empi r ica l studies wh ich est imate labor supply and demand
relat ionships in deve lop ing countr ies are rare. The on ly publ ished eco-
nomic research that we are aware of on labor supply fo r I nd ia is w o r k
by Rosenzweig (1977, 1978) and Bardhan (1979). Us ing household survey
data f o r ru ra l I nd i a , Rosenzweig (1977) est imated supply elasticit ies of
2.0 and 0.7 fo r women f r o m landed and landless households, respect ively.
Fo r men f r o m bo th landed and landless households, he f o u n d a backward-
bending supply curve w i t h an elasticity of - 0.16. Bardhan 's (1979) supply
elastici ty fo r a l l adults f r o m landless and small f a rm fami l ies in ru ra l West
Bengal was 0.29 and fo r adul t men f r o m the same households 0.20.
In this sect ion, we analyze labor supply responses to changes in wages
in the da i ly - ra ted labor marke t . The section is based on Ryan and Wal lace
(1986), w h o used data f r o m 1975 to 1978 to est imate labor supply in the
six study vi l lages. The i r approach features human capi ta l considerat ions
in est imat ing labor supply. T h e determinants of wages, o f the decision
to par t ic ipate, and of the extent of par t ic ipat ion are expla ined before
labor supply elasticit ies are est imated and app l ied.
Determinants of Wages 
The wages o f fe red to indiv iduals in the dai ly h i red labor markets in these
vil lages are postu lated to be endogenous, contrary to the wage deter-
m ina t ion assumptions in macro labor surplus models (Lewis 1954; Ranis
and Fe i 1961) that are popu lar in the economic-development l i te ra ture .
Emp i r i ca l suppor t fo r a var iable wage mode l comes f r o m the a foremen-
t ioned studies of Rosenzweig (1977, 1978).
Ryan and Wal lace (1986) used a M ince r (1974) wage func t ion to de-
te rmine the relat ive impor tance of demand and human capi ta l variables
on the fo rma t ion of men's and women's wages in the da i ly -h i red labor
marke t in the six vi l lages f r o m 1975 to 1978. (Extensive F-testing ind icated
that poo l ing data across seasons and vil lages w i t h i n gender categories
was acceptable.)
The variables are described in table 5.7, and the regression estimates
are presented in table 5.8. The independent variables come f r o m two
sources: human capi tal at t r ibutes and demand inf luences. H u m a n capi ta l
at t r ibutes inc lude educat ion , exper ience, nu t r i t iona l /hea l th status, and
degree of d isabi l i ty . D e m a n d influences consist of seasonality and vi l lage
by year in teract ions, wh ich were inc luded to measure effects of factors
such as ra in fa l l and its d i s t r i bu t ion , pest and disease inc idence, c ropp ing
pat terns, o f f - f a rm emp loymen t oppor tun i t ies , and p roduc t prices on the
der ived demand fo r agr icu l tura l labor. Such vi l lage by year interact ions
Table 5.7. Description of variables in the Mincer offer wage equation, the probit analysis
of probability of participation, and the analysis of the extent of labor supply
and their statistics
Description
Explanatory Variables: 
Actual weight as proportion of age-sex
standard
Caste dummy = 1 if belongs to
highest caste group, 0 otherwise
(caste group 1 )a
Caste dummy = 1 if belongs to
second highest group, 0 otherwise
(caste group 2)
Caste dummy = 1 if belongs to third
highest caste group, 0 otherwise
(caste group 3)
Caste dummy = 1 if belongs to
lowest caste group, 0 otherwise
(caste group 4)
Dummy = 1 if disabled, 0 otherwise
Years of completed schooling as of
early 1979
Age minus years of education minus 8 
= experience
Square of experience
Dummy = 1 if illiterate, 0 otherwise
Season dummy: peak = 1, slack = 0 
Value of operated land + 
improvements + livestock + 
implements (Rs. '000) (farm assets)
Daily nonearnings net income per
household (Rs)
Dependent variables: 
Natural logarithm of average
daily wages during period
Participation dummy: in probit = 1 if a 
participant in a period, 0 otherwise
Participation rate of participants:
Proportion of period worked or
searched for an off-farm job
Mean
Male Female 
0.80
0.39
0.25
0.22
0.14
0.03
3.67
21.9
761
0.44
0.51
26.7
1.70
1.22
0.37
0.54
0.83
0.38
0.23
0.22
0.16
0.17
1.16
26.6
961
0.78
0.52
26.9
1.67
0.64
0.56
0.58
Standard
Deviation
Male Female 
0.12 0.15
— — 
4.09 2.58
16.8 15.9
875 1,016
— — 
— — 
35.1 34.3
3.20 2.71
0.27 0.24
_ — 
0.30 0.28
aDummy variable dropped in regressions to avoid singularity in the [X'X] matrix.
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cou ld also capture the effect o f i t inerant agr icu l tura l labor coming i n t o
the vi l lages fo r w o r k . Caste was also inc luded to test the hypothesis of
wage d isc r im ina t ion w i t h i n these ru ra l dai ly labor markets .
In genera l , the equat ions fo r m e n and w o m e n in table 5.8 show that
human capi ta l variables such as educat ion , exper ience, and nu t r i t i ona l
wel l -be ing are impor tan t considerat ions that exp la in var iat ions in dai ly
wages pa id to m e n . H o w e v e r , i nd iv idua l human capi ta l at t r ibutes were
no t as impo r tan t as demand factors, such as the type of season and vi l lage
characterist ics, in exp la in ing wages of w o m e n . These results d i f fe r con-
siderably f r o m Rosenzweig's. In his s tudy, wages were not f o u n d to be
impor tan t l y affected by human capi ta l at t r ibutes embod ied in ind iv idua l
part ic ipants in the nonsalar ied, pr ivate-sector occupat ions character iz ing
ru ra l labor markets in I nd ia . H u m a n capi ta l effects were strongly ou t -
weighed by geographical demand factors, especially fo r females, sug-
gesting that labor is no t very geographical ly mob i l e in ru ra l I nd ia .
There w o u l d appear to be a higher immedia te payof f in these Ind ian
vil lages to investments in imp rov ing men's nu t r i t i on as measured by
weight- for-age than to investments in enhancing the i r educat ion , i f they
remain occupat ional ly immob i l e . The elast ici ty o f wages w i t h respect to
years of educat ion of males is on ly 0.02; the weight- for-age elast ici ty is
0.32. O n l y i f increased educat ion of males leads to a change in the type
of labor marke t in wh ich they seek emp loyment w o u l d i t be l i ke ly that
more educat ion w o u l d have a h igher re tu rn than improved nu t r i t i on .
The low returns to educat ion in the dai ly labor marke t o f 0.8 percent
fo r men and 1.2 percent fo r w o m e n are not surpr is ing. They are the same
order o f magni tude f o u n d by Rosenzweig (1977) in no r the rn Ind ia . O n l y
when educated people move to salaried posi t ions and se l f -employment
wou ld one expect to discern h igher returns to the i r educat ion. Women ' s
average educat ion was 1.3 years, wh i le men's was 3.6 years. The fact
that we observe upward secular t rends in school ing described in chapter
3 fo r bo th males and females in these vil lages suggests bo th genders
perceive there are returns to educat ion , a l though not in the casual dai ly
labor marke t .
In t roduc ing improved agr icu l tura l technology opt ions , wh ich place a 
p r e m i u m on educat ion to reap thei r po tent ia l rewards, cou ld p rov ide a 
means of enhancing the rates of re tu rn to educat ion. Fo r instance, one
recommended technique in in tegrated pest management that has been
statist ical ly l i nked to educat ion in one reg ion o f Ind ia 's S A T is the adop-
t i on o f economic thresholds on when to spray to con t ro l pest in festat ion
(Mue l l e r , Kshirsagar, and Pawar 1986). B u t returns to more t ime ly spray-
ing accrue to management unless workers can signif icant ly inf luence such
decisions.
I f the returns in h igher wages to the imp roved nu t r i t i on o f men are
as h igh as suggested by the results of this study and are v i r tua l l y non -
existent fo r w o m e n , this may prov ide a par t ia l ra t iona l iza t ion fo r men
receiving f i rs t p r io r i t y in the in t rahousehold a l locat ion o f f o o d . The f re-
quent fa i lure of special nu t r i t i on programs a imed at the nut r i t iona l ly
vulnerable groups, such as preschool ch i ld ren and pregnant and lactat ing
w o m e n , may be a result of the diversion of the added f o o d supplies to
male household members in order to generate increased wage income.
I f this is t rue , i t impl ies that targeted nu t r i t i on programs may not succeed
in the short t e rm unless adul t males are also inc luded.
The wage p rem ium to m e n w i t h greater weight- for-age is also con-
sistent w i t h the evidence c i ted by Maclachlan (1983) of the impor tance
Table 5.8. Wage functions for adults in the six study villages, 1975 to 1978a
Variables
Intercept
Weight-for-age
If Caste 2 
If Caste 3 
If Caste 4 
If unable to do hard field work
Education in years
Years of experience
Years of experience2
If illiterate
If "peak" season
Inverse Mill's ratioc
R2
N
SSE
F ratio
Male
0.69**b
(8.23)
0.40**
(5.33)
0.03
(0.83)
-0.003
(-0.10)
-0.05
(-1.44)
-0.12
(-0.64)
0.83 x 10-2
(1.68)
1.00 x 10 -2** 
(4.95)
-1.75 x 10-4**
(-4.72)
-0.04
(-1.60)
0.03
(1.82)
0.03
(0.82)
0.38
762
33.24
16.41
Female
0.29**
(5.45)
0.05
(1.41)
-0.008
(-0.38)
0.007
(0.32)
0.02
(0.72)
-0.09**
(-3.09)
1.17 x 10-2
(1.93)
0.14 x 10~2
(0.97)
-0.26 x 10-4**
(-1.35)
0.05
(1.68)
0.08**
(6.04)
0.11**
(3.93)
0.51
1,024
30.35
38.61
aWages are expressed as the natural logarithm of Rs/day. In addition to the variables shown in the
table, variables representing (village x agricultural year) dummies were included. Eleven of the
sixteen were significant at the 5% level in the male equation and thirteen in the female. These
coefficients are not included in the table due to space limitations.
bt values are in parentheses. * and ** indicate statistical significance at the 0.05 and 0.01 levels,
respectively.
c
 Refers to a variable to correct for the possibility of sample selectivity bias inherent in the fact that
the wage equations can only be estimated using data from market participants. For nonparticipants
there are no observations on offer wages. See Heckman (1974).
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of male strength in v i l lage agr icul ture in South Ind ia . He cites medica l
data wh ich show isometr ic muscle strength and aerobic w o r k capacity o f
w o m e n is 60 to 75 percent that of men of the same age. Such di f ferences
lead to the clear gender segmentat ion of tasks, wh ich is accepted by a l l
members o f the v i l lage, w i t h men responsible fo r the mo re physical ly
demand ing tasks such as d igging w i t h a hand hoe/crowbar and p low ing
w i t h bu l locks.
We have calculated that the add i t iona l wages wh ich w o u l d be needed
to be earned by a man sturdy enough to under take heavy w o r k requ i r ing
consumpt ion of 3,900 kcal per day, versus the sedentary requ i rement of
2,400 kca l , w o u l d have to be about Rs 0.53 per day ( i n 1977 prices) to
purchase suff icient sorghum to p rov ide the ext ra calor ies. Us ing the
weight- for-age coeff ic ient in table 5.8, that m a n w o u l d need to at ta in a 
weight- for-age about f ou r standard deviat ions higher than average (1.22
versus 0.80 in table 5.7) to earn enough just to pay fo r the added energy
requ i red fo r the more arduous tasks. These weight- for-age p remiums fo r
men cou ld hard ly be considered d iscr iminatory i f i t is accepted that men
requi re add i t iona l f ood purchases to meet higher energy demands of the
tasks w i t h wage p remiums.
In the three Karna taka vi l lages studied by Ra ja raman (1982), fu l l -day
contracts invo lv ing prov is ion o f two cooked meals, one in the mo rn i ng
and one in the evening, were almost always on ly awarded to m e n . Ad-
d i t iona l l y , such contracts were fo r the six exclusively male tasks wh ich
requi re considerable st rength. A p p a r e n t l y , employers in these Karna taka
vil lages also recognize there are p roduc t iv i t y effects f r o m enhancing the
nu t r i t i ona l status o f men fo r cer ta in tasks but no t o f w o m e n . Tha t rec-
ogn i t ion is expressed d i f ferent ly f r o m the I C R I S A T study vi l lages in
A n d h r a Pradesh and Maharash t ra , where we never observed dai ly wage
payments in the f o r m o f cooked meals.
Us ing weight - for -he ight as the measure of shor t - run or t rans i tory
heal th status, Deo la l i ka r (1986b) also f o u n d that in the same vil lages the
marke t wage p r e m i u m fo r enhanced heal th o f workers was about the
same as f a r m fami ly members ' marg ina l value product est imated f r o m a 
p roduc t ion func t ion approach. H is est imated elasticit ies of the effect
weight - for -he ight o f fami l y workers has on f a r m produc t i v i t y was very
h igh , ranging f r o m 2.0 to 4.2. ( M o r e t rans i tory nu t r i t i ona l measures, such
as calor ic status, or more permanent an th ropomet r i c measures, such as
height- for-age, ref lect ing cumulat ive heal th status, were no t signif icant ly
associated w i t h men's or women 's wages [Deo la l i ka r 1986b; Ryan and
Wal lace 1985].) F r o m these results, there seems to be some evidence in
these vi l lages of a re la t ionship between nu t r i t i ona l status and w o r k e r
product iv i t y that is ref lected in men's wages and in f a r m p roduc t i on .
The mechanisms th rough wh ich this re lat ionship operates are st i l l no t
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clear. Wage un i fo rm i t y fo r a g iven opera t ion , season, and sex is the ru le
rather than the except ion, so better anthropometr ic status does not di-
rect ly translate in to higher dai ly wages unless remunerat ion for tasks is
on a piece-rate basis. Appa ren t l y , men w i t h superior anthropometr ic
status select themselves or are selected for the more strenuous, higher
wage tasks, wh i le men w i t h lower weight- for-age propor t ionate ly are
overrepresented in the lower wage, less arduous act ivi t ies. Survey in for -
ma t ion f r o m Shirapur and Kanzara on w h o part ic ipates in the Emp loy -
ment Guarantee Scheme can be of fered as cor robora t ing evidence for
that exp lanat ion. Some vi l lage laborers, who are o f ten invo luntar i l y un-
emp loyed , do not part ic ipate in the E G S because they are not physical ly
able to do hard piece-rate w o r k demanded in those pro jects .
D e m a n d influences were more power fu l than human capi tal consid-
erat ions in expla in ing the var ia t ion in women's wages. Seasonality had a 
greater effect on women's wages than on men's wages, bu t its size was
not large, probab ly ow ing to the degree of aggregation (several months)
invo lved in creat ing the seasonal wage variables. As R y a n , Ghodake r ,
and Sarin (1980) po in t ou t , wage peaks are shor t - l i ved, o f ten last ing less
than a fo r tn igh t .
The vi l lage by agr icul tural year interact ions expla ined a substantial
po r t i on of the var ia t ion in wages ( footnote a, table 5.8). The average
absolute size of these coefficients fo r women (0.29) was almost twice that
of men (0.15). Var iables compr is ing demand , inc lud ing these vi l lage by
year dummies , exert a more signif icant effect on female than on male
wages, again suggesting the relat ive geographical immob i l i t y of women's
labor.
Based on the vi l lage d u m m y variables, K a l m a n had the lowest wage
rates dur ing 1975 to 1978 ( labor intensive grape gardens were in t roduced
la ter ) , ceteris paribus the ind iv idua l characteristics of part ic ipants. K a l -
man is in a drought -prone area w i th diverse soils, and is somewhat remote
f r o m ma jo r towns and markets , and i t has poor road access and a l im i ted
extent o f government employment projects. In Sh i rapur , women 's wages
were 20 percent higher and men's 11 percent than in K a l m a n . In contrast
to K a l m a n , Shirapur had extensive and sustained government works p r o j -
ects nearby. Shirapur is also endowed w i t h bet ter soils and is more p rox -
imate to t own markets. Wh i l e there may be some expectat ion of wage
di f ferent ia ls between vil lages l i ke Shirapur and K a l m a n , wh i ch a l though
in the same distr ict are some 30 km apart , Ra ja raman (1982) f ound that
in three cont iguous study vil lages in Karna taka wage rates d i f fe red even
on the same day.
F ina l l y , the castes to wh ich workers belong d i d no t have much bear ing
on the wages they received. We hence in fer that wage d iscr iminat ion in
the dai ly- rated labor marke t is not signif icant.
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Determinants of Labor Market Participation 
T h e decision to par t ic ipate in the h i red da i ly - ra ted labor marke t , as de-
te rm ined f r o m a p rob i t analysis ( tab le 5.9) , is p r imar i l y in f luenced by
nu t r i t i ona l status, hea l th , wea l t h , nonearnings income, educat ion , and
caste ( R y a n and Wal lace 1986). M a n y of the determinants are the same
as in the preceding discussion on the determinants of wage var ia t ion .
W o m e n who are adequately nour ished (100 percent o f the we ight - fo r -
age standard) have a probab i l i t y of par t i c ipa t ion (POP) as calculated
f r o m the p rob i t , wh ich is 0.05 h igher than those w h o have average levels
of nu t r i t i on (84 percent o f s tandard) . For m e n , nu t r i t i ona l status has l i t t le
effect on thei r P O P , bo th statist ical ly and numer ica l ly . We k n o w f r o m
the wage func t ion that this weight- for-age index had no effect on the
wages of w o m e n , bu t i t had a marked impact on men . Hence , the present
result seems cont rad ic tory . In theory , we w o u l d have expected this var i -
able to have had e i ther a smal l negative inf luence or none on the P O P
for w o m e n , bu t a substantial posi t ive effect fo r men . A p p a r e n t l y , bet ter
heal th status fo r w o m e n reduces the i r reservat ion wage and hence in-
creases the i r P O P , even w i t h no change in the of fer wage. For m e n , an
increase in weight- for-age raises reservat ion wages and largely offsets the
effect o f the index on par t ic ipa t ion v ia of fer wages.
H a v i n g a disabi l i ty wh ich prevents hard physical act iv i ty v i r tua l ly pre-
cludes male par t ic ipa t ion in the labor marke t ( i . e . , a lmost a 100 percent
reduct ion) . For females, the decrement in POP is of the same order of
magni tude as fo r m e n but represents on ly a 50 percent reduct ion in the i r
overa l l POP. In o ther words , a disabled w o m a n st i l l has a P O P of 0.34
if she is average in o ther respects.
L i p t o n (1983b) hypothesizes that overa l l par t i c ipa t ion rates in Ind ia
are reduced 5 to 6 percent due to i l lness. O u r results indicate that dis-
abi l i t ies have a more substant ial effect on decisions to par t ic ipate than
L i p t o n suggests. T h e analysis in the next subsection of the extent o f
par t ic ipat ion showed that men w i t h physical disabi l i t ies who do par t ic i -
pate w i l l do so fo r on ly 11 percent of the t ime compared to 56 percent
fo r ab le-bodied par t ic ipant males—a reduct ion of for ty - f ive percentage
points . On the other h a n d , physical ly disabled females w h o part ic ipate
on ly reduce the i r par t i c ipa t ion f r o m 58 percentage points to 55 percent ,
a reduc t ion of 3 percentage points compared to able-bodied females.
Educa t ion has a weak negat ive inf luence on the P O P of bo th men and
w o m e n . E v e n though educat ion was shown to marg ina l ly increase wage
of fers, i t is clearly not suff icient to compensate fo r the value of educat ion
ei ther in o ther occupat ions o r in farm/household p roduc t i on .
T h e elast ici ty o f the p robab i l i t y o f par t i c ipa t ion w i t h respect to the
value o f f a r m assets was - 0 . 6 1 fo r men and - 0 . 3 7 fo r w o m e n . These
elasticit ies are the m a j o r exp lanat ion fo r the re lat ively low probabi l i t ies
o f par t ic ipat ion fo r men f r o m large and re lat ively af f luent f a rm households
rather than thei r caste status per se. Indeed , those men f r o m the second
to highest caste group had a signif icantly higher par t i c ipa t ion probab i l i t y
than any other caste group. Caste plays a more dominant ro le fo r w o m e n ;
the lowest caste women part ic ipate much more than others.
As we shall see in the next chapter, average f a rm size had halved
between 1950 and 1982 for the panel households own ing land in 1950.
The asset elasticities der ived above suggest that labor marke t part ic ipa-
t ion by landowning fami l ies, who experienced such decl ines, may have
increased by up to 31 percent fo r men and 19 percent f o r w o m e n as a 
result of the secular reduct ion in fa rm size. Th is calculat ion assumes the
rupee value of land assets changed in the same p ropo r t i on as f a rm size
and that o ther influences on part ic ipat ion remained the same. Of course,
there wou ld be an of fset t ing effect fo r those such as the landless who
acquired land dur ing the same per iod . The net result is unclear, a l though
Table 5.9. Determinants of the probability of participation by adults in the daily hired
labor market in six villages, 1975 to 1978, using a probit function
Variables Affecting 
Participation
Continuous
Weight-for-age index
Education in years
Years of experiencec
Value of household
farm assets (Rs
'000)
Nonearnings income
per household
(Rs/day)d
Discrete
If Caste 2 
If Caste 3 
If Caste 4 
If unable to do hard
field work
If illiterate
If "peak" season
Males
Initial
Probability*
0.30
0.30
0.32
0.30
0.30
0.25
0.25
0.25
0.31
0.27
0.29
Changes in 
Probabilityb
-0.06
-0.01**
-0.00*
-0.07**
-0.01**
0.15**
0.08
0.13*
-0.27**
0.07
0.02
Females
Initial
Probability
0.57
0.57
0.56
0.57
0.57
0.51
0.51
0.51
0.62
0.60
0.55
Changes
in
Probability
0.34**
-0.03*
-0.00
-0.08**
-0 .01**
0.05
0.06
0.23**
-0.28**
-0.04
0.04
a
 Probability at mean level of variables other than when considering the dummies of interest, which
are set to zero. The (village x year) dummies have not been included here.
bWhen continuous variables are increased by one unit (i.e., partial derivative of the probit probability)
and dummies are set to a value of one after the initial probability has been estimated with the
dummies of interest set to zero instead of at their mean levels in the data.
cThis had both linear and quadratic terms in the probit. Before calculating the partial derivative of the
probability function the mean of the linear term was used in the quadratic term.
d
 Excludes farm income and wages.
e
* and ** signify that the coefficient in the probit used to derive the change in probability was
significant at the 0.05 and 0.01 levels, respectively.
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the v i l lage wage t rends suggest these o ther inf luences have mo re than
offset the farm-size effect and l ed to increases in v i l lage rea l wages.
Nonearn ings income o f the househo ld , der ived f r o m sources o ther
than the f a r m or f r o m wage marke t earnings, s igni f icant ly reduced the
P O P o f adul ts . Expressed i n elast ic i ty f o r m , the effect on men ( - 0 . 0 8 )
i s doub le that on w o m e n ( - 0 . 0 4 ) . In bo th cases, this presumably t ran -
s i tory income effect is ove rwhe lmed by the size of the more permanent
income effect of f a rm assets.
M e n in the Mahbubnagar vi l lages where i r r iga ted r ice is an impor tan t
crop have a signif icant ly lower P O P than those in the Maharasht ra v i l -
lages. M e n in Shi rapur have a signif icant ly h igher P O P than those in o ther
vi l lages. Recal l that Sholapur is a d rought -p rone reg ion w i t h l i t t le i r r i -
gat ion and a c ropp ing pat tern invo lv ing a ra iny season fa l low fo l l owed
by pos t - ra iny season crops of so rghum, ch ick-pea, and saff lower. The
demand fo r c rop labor per hectare under such a system is much less than
in the o ther fou r vi l lages. Resor t to the dai ly labor marke t is necessary
fo r the sustenance of many cu l t iva tor households and is ref lected in the
higher P O P .
Fo r w o m e n , the tabular comparisons in Ryan and Ghodake (1984)
essentially he ld up in the p rob i t analysis. W o m e n f r o m D o k u r had the
highest P O P , undoubted ly induced by greater access to emp loyment con-
fe r red by the comparat ive ly large area under i r r i ga t ion .
Determinants of the Extent of Labor Market Participation 
H a v i n g analyzed the determinants o f wages and labor marke t par t ic ipa-
t i o n , the M ince r econometr ic recipe fo r est imat ing labor supply calls fo r
one more ingredient : an understanding o f what contr ibutes to the va r i -
a t ion in days w o r k e d ( the par t ic ipa t ion rate) among labor marke t par t ic-
ipants (Ryan and Wal lace 1986). Us ing a logistic regression analysis, Ryan
and Wal lace f ound that increased earnings f r o m sources o ther than wages
and f a r m w o r k signif icant ly reduce the par t ic ipa t ion rate o f men who
w o r k e d in the da i ly - ra ted labor marke t in these vil lages ( table 5.10).
Nevertheless, the elast ici ty o f this effect was qu i te l ow at - 0 . 0 4 . Thus ,
fo r m e n , leisure is a no rma l good w i t h an income elastici ty of demand of
0.04, whereas fo r w o m e n the income elastici ty is essentially 0. M o r e
educated men w o r k e d signif icant ly fewer days in the marke t (an elast ici ty
a round - 0 . 1 0 ) , thereby re in forc ing the effect o f educat ion on reducing
par t i c ipa t ion . M o r e educated w o m e n d i d no t have fewer days o f marke t
w o r k , a l though educat ion had a much greater effect on reduc ing the i r
P O P than fo r m e n . W o m e n f r o m the second to the highest and f r o m the
lowest caste groups w o r k e d signif icant ly more days in the labor marke t
than others. Caste had no inf luence on men's days w o r k e d .
T h e vi l lage d u m m y contrasts ind icated that male and female marke t
part ic ipants in Au repa l l e consistent ly w o r k e d more days per season than
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Table 5.10. Determinants of labor supply in six villagesa
Variables
Intercept
Farm assets
Natural log of daily wages
(predicted)
If Caste 2 
If Caste 3 
If Caste 4 
If unable to do hard field work
Education in years
Daily noneamings income per
household
Inverse Mill's ratio (lamda)
N
SSE
F ratio
Males
(-1.96)b
-1.84 x 10-6
(-2.30)
3.29**
(3.03)
-0.14
(-0.56)
-0.34
(-1.37)
0.29
(102)
-1.32
(-1.17)
-0.08**
(-3.39)
-0.05*
(-2.32)
-0.32
(-0.61)
0.11
739
2,586
3.46
Females
-0.61
(0.97)
-2.12 x 10-5**
(-3.25)
2.56*
(2.03)
0.47**
(267)
0.10
(0.63)
0.42*
(2.20)
-0.39
(-1.37)
0.03
(0.75)
0.02
(1.02)
-1.24
(-0.51)
0.17
1,013
2,209
8.23
aln addition to the variables shown in the table, variables representing (village x agricultural year)
dummies were included. Four of the sixteen were significant at the 5% level for males and eight of
the sixteen for females.
bt values are in parentheses. * and ** indicate statistical significance at the 0.05 and 0.01 levels,
respectively.
those f r o m any of the o ther vi l lages, in spite o f the i r P O P be ing the lowest
o f a l l vi l lages. Appa ren t l y , part ic ipants in the labor marke t in Aurepa l le
are more specialized than elsewhere. As discussed in the section on real
wage dynamics, that special ization appears to be increasing over t ime
and is a consequence of the marked reduct ion in par t ic ipat ion rates of
several communi t ies , inc lud ing toddy tappers and shepherds.
Labor Supply Estimates 
T h e shor t - run elasticities of labor supply w i t h respect to real dai ly wages
in these six vil lages were est imated by Ryan and Wal lace (1986) as 1.52
for m e n and 1.08 fo r women . The male elast ici ty is h igher than Rosen-
zweig's (1977) estimate bu t the female elasticity is comparab le . B o t h are
larger than Bardhan's (1979) estimates.
A d j u s t i n g the previously der ived supply elast ici ty f o r male labor f o r
the effect o f income on days w o r k e d leads to an income-compensated
elasticity o f male labor supply o f 1.48; fo r w o m e n the income-compen-
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sat ion effect was even less than fo r m e n . Thus , cont rary to Rosenzweig
(1977), l i t t l e suppor t is p rov ided fo r the no t i on of a backward-bend ing
supply curve o f labor fo r e i ther men o r w o m e n .
These labor supply estimates lead to the inference that w i t h shifts in
labor d e m a n d , women 's wages w i l l be more volat i le than men 's bu t that
the i r marke t emp loymen t w i l l f luctuate less. Th is inference is borne ou t
by the average in t rayear CV of 67 percent fo r women 's wages du r ing the
pe r i od 1975 to 1978 compared to 39 percent fo r m e n . The CV fo r par -
t i c ipa t ion was 48 percent f o r w o m e n and 56 percent f o r m e n .
Labor Supply and Technical Change 
M u c h of the agr icu l tura l research being conducted in the semi-ar id t ropics
of Ind ia aims at deve lop ing land-saving/ labor-using technology choices,
ref lect ing the region's re lat ive factor endowments . Th is approach is ex-
pected to lead to cost-effect ive technology opt ions wh ich w i l l , a t the same
t i m e , he lp al leviate unemp loymen t and enhance the wages and incomes
of ru ra l poo r , w h o rely largely on wage earnings fo r the i r l i ve l i hood .
Some prospect ive technologies fo r the rainfal l -assured, Ver t i so l (b lack-
soi l) regions of semi-ar id t rop ica l Ind ia show promise of increasing labor
requi rements per hectare between 40 to 260 percent ( R y a n , G h o d a k e ,
and Sarin 1980; R y a n , V i r m a n i , and Swindale 1982; Ghodake and Ksh i r -
sagar 1983). Us ing the der ived supply elasticit ies of 1.52 fo r men and 1.08
for w o m e n , the effects of a 50 percent increase in effect ive labor demand
f r o m such technological change on a representat ive household are to
increase wage rates of males by 33 percent and those of females by 46
percent ( table 5.11). A n n u a l household marke t labor earnings rise by
about 160 percent f r o m Rs 1,700 to Rs 4,400. T o t a l household income
w o u l d increase by 63 percent f r o m Rs 4,300 to Rs 7,000 per year, assuming
income f r o m other sources (crops, l ivestock, etc.) does no t change. These
results suggest that fo r a typ ica l fami ly of eight people w i t h four regular
labor marke t part ic ipants in these Ind ian vi l lages, the elast ici ty of house-
ho ld labor earnings w i t h respect to this labor demand shif t is 3.2. The
equivalent elastici ty of to ta l household net income is 1.3. T h e magni tude
of these parameters i l lustrates the potent ia l that programs a imed at cre-
at ing emp loyment can have on the wel fare of low- income households,
especially those that re ly on wage earnings fo r the i r l i ve l ihood .
Of course, these effects cou ld be shor t - l i ved. They w o u l d be mi t iga ted
to an extent by m ig ra t ion o f labor f r o m other regions to capital ize on
any wage p remiums. I f these higher wages he ld up over a longer t ime
ho r i zon , the incentives fo r selective mechanizat ion w o u l d sharpen du r ing
those per iods and f o r those operat ions where labor bot t lenecks are most
severe. A d d i t i o n a l l y , prospect ive d ry land technology opt ions in a h igh
poten t ia l p roduc t i on env i ronment are un ique in one impor tan t aspect:
They add three months to the c row ing season and hence are less con-
strained by an inelastic aggregate supply, wh ich l imi ts the scope fo r labor
absorpt ion f r om investments in the agr icul tural sector (B inswanger and
Qu izon 1986). We re turn to analysis o f these technological opt ions in
chapter 10 and comment on where they f i t in to the prospects fo r labor
absorpt ion in dry land agr icul ture in India 's S A T in chapter 11 .
Conclusions
Return ing to the ma jo r theme posed at the outset of this chapter, the
labor markets in the six study vil lages are reasonably compet i t ive and
responsive to the forces of supply and demand. Ris ing real wages in
Aurepa l le is perhaps the most salient example of that response. Several
econometr ic models (Bardhan 1984; Evenson and Binswanger 1984; R o -
senzweig 1984) based on a supply and demand f ramework predict that
reduct ions in labor suppl ied w i l l signif icantly increase agr icul tural w a g e s -
just what happened in Au repa l l e in the early 1980s.
Ris ing real wages der ived f r o m t ightening in the labor marke t fo r dai ly-
Table 5.11. Scenario analysis of effect of increased labor demand on labor market
participation, wages, labor, and household incomes for a representative
household
Variables
Average family size
Labor market participants (N) 
Men
Women
Participation rates
Men
Women
Wage rates (Rs/day)
Men
Women
Household labor incomeb
Men
Women
Total
Total household net
income (Rs/year)
Existing Situation 
1975-78
8.37
2
2
0.54 (0.44)a
0.58 (0.45)
3.39
1.90
1,089
624
1,713
4,300
After 50% 
Increase in 
Effective Labor 
Demand
8.37
2
2
0.81
0.87
4.50
2.78
2,661
1,766
4,427
7,014
a
 Figures in parentheses are the participation rates adjusted for the probabilities of market
employment of 0.81 for men and 0.77 for women, respectively. It is assumed there is no resultant
unemployment after the increased labor demand.
bThe source for the household income data is chapter 4.
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ra ted workers and RFSs in Au repa l l e and Shi rapur are also inconsistent
w i t h the no t i on o f an ins t i tu t iona l ly f i xed r ig id wage assumed by macro
labor surplus models . Because most cu l t i va tor households sold the i r o w n
labor as we l l as bought o thers ' labor , these labor markets were no t char-
acter ized by ex t reme dua l i sm, w i t h large farmers the exclusive buyers o f
labor and al l others the sole sellers.
By and large, nomina l wages fo r specific operat ions were downward l y
in f lex ib le over years w i t h i n a v i l lage. We d i d , however , observe one
instance ( i n D o k u r in response to a steep shor t fa l l in demand fo r labor
caused by a d rought in the mid-1980s) w h e n nomina l women 's wages fo r
some operat ions fe l l suddenly f r o m the i r previous year's leve l . D i f f e r -
ences in piece rates pa id in harvest ing sorghum in Kanzara between 1985/
86 and 1986/87 was another such case. In Oc tober 1985, in response to
a newly in i t ia ted pub l ic works pro jec t wh ich sharply increased the demand
fo r wage labor , the piece rate fo r sorghum harvest ing shot up to 96 kg
per acre. W h e n that demand subsided in 1986 the piece rate re tu rned to
its ear l ier level of 64 to 72 kg per acre. A l s o , we no ted some occasions
when wage rates changed several t imes w i t h i n the same vi l lage on the
same day. A g a i n , in Kanzara we observed fou r d i f ferent wage offers
w i t h i n the same day fo r the harvest of m u n g bean. Unseasonal ly heavy
ra in fa l l in Augus t 1983 great ly accentuated the need fo r a t ime ly harvest.
D u r i n g one day in the peak harvest ing week , d rums in the vi l lage sounded
four t imes, signal ing consecutive raises in the piece rates o f fered by d i f -
ferent employers f r o m Rs .20 to .30 to .35 to .40 per kg of pod harvested.
Labor marke t t igh ten ing was not accompanied by p ronounced changes
in contractual re lat ions. We were able to document on ly two cases where
contractual terms had marked ly changed. The impor tance o f shor t - te rm
contract w o r k — t h e r ight branch o f the casual labor marke t i n f i gu re 5 . 1 —
in h i r i ng groups of w o m e n fo r agr icu l tura l operat ions is gradual ly in-
creasing in some of the vi l lages l i ke Au repa l l e . A t igh ten ing labor marke t
has undoubted ly imp roved laborers ' bargain ing pos i t i on , wh ich probab ly
accounts fo r the moderate increase in shor t - term contract w o r k relat ive
to da i ly - ra ted emp loyment in Au repa l l e . Remunera t i on in f oo d is also
decl in ing in impor tance in RFS contracts in K a l m a n . Presumably, the
survival mot i ve does not l o o m as large in such contracts as i t once d i d .
T h e t ighten ing labor marke t has also had some repercussions in o ther
vi l lage factor markets . In Sh i rapur , the supply of tenancies has increased
because large farmers have f ound i t more prof i tab le to sharecrop ou t
the i r land than to cul t ivate land w i t h RFSs. A l t h o u g h they are exposed
to more r i sk , prospect ive RFSs prefer be ing sharecroppers because this
arrangement grants t h e m more au tonomy in decision mak ing and f reedom
f r o m the i r erstwhi le employers .
By the mid-1980s, a l l the vi l lage labor markets were f ree o f effect ive
ol igopsonist ic power . T h a t is no t to say that large farmers d i d not t ry to
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f ix wages. They d i d , but they were on ly successful in Aurepa l le in the
marke t fo r RFSs. As the labor market has t ightened in that v i l lage, the
bargain ing strength of RFSs has increased and they have been able to
negot iate on at least two occasions since 1975 a signif icant increase in
mon th l y i n - k ind payments, wh ich is their ma in f o r m of remunerat ion .
S t i l l , the vi l lage labor markets deviate substantial ly f r o m a perfect ly
compet i t ive n o r m . They are insular and strongly segmented by gender.
Geographic and occupat ional (sectoral) immob i l i t y restr ict women la-
borers ' potent ia l cont r ibu t ion to household wel fare . A l s o , and al though
patron-c l ient relat ionships are fo r the most par t absent, we have docu-
mented the presence o f mora l effects. A g a i n , in D o k u r dur ing the drought
in the mid-1980s, large households readi ly p rov ided consumpt ion loans
and gifts in k i n d to landless labor households to ma in ta in the vi l lage w o r k
force (B id inger , Nag , and Babu 1986a). They also in some cases opened
up harvest ing to anyone who needed w o r k in the vi l lage. As many as
ninety workers on one occasion showed up to harvest a smal l i r r igated
plo t o f g roundnut ( B . N a g , personal communica t ion) . Part o f the large
farmers ' benevolence is probably der ived f r o m the rap id expansion in
pr ivate we l l i r r igat ion in the late 1970s and early 1980s. Increased in-
vestment in dug wells st imulated the demand fo r agr icu l tura l labor . Fa rm-
ers real ized that they needed a stable vi l lage w o r k force to make those
investments at t ract ive, as laborers have the al ternat ive of temporary mi-
grat ion fo r o f f - fa rm contract wo rk (B id inger , N a g , and B a b u 1986a).
I t is probably too early to te l l whether the r is ing wages documented
in this chapter are part of a longer- term upward t rend or on ly a large
b l imp in a histor ical p icture of real wage stagnancy. At least we can say
that real wages have not decl ined f r o m 1975 to 1985 in the study vil lages.
Some recent research also supports the story of labor market t ight-
ening. For instance, resurveys o f vil lages in S A T N o r t h A r c o t distr ict in
T a m i l N a d u have shown a rise in real wages between 1973/74 and 1982
to 1984 (Harr iss 1986; Ramasamy et a l . 1986). In a recent and compre-
hensive survey of t rends in rura l pover ty , Parthasarathy (1987) repor ted
mixed results on movements in real agr icul tural wages f r o m 1975 to 1986.
Based on data f r o m Agricultural Situation in India on wages pa id to men
for sowing and harvest ing, real wages to agr icul tural labor were r ising in
some states and stagnant in others.
L o o k i n g in to the fu tu re , an upward t rend in real wages may be di f f icul t
to sustain in some of the vi l lages. For example, in the v ic in i ty of Shirapur,
the scope fo r incrementa l and economical ly desirable publ ic works p r o j -
ects, whi le no t exhausted, is becoming more l im i ted . A l s o , in D o k u r the
foundat ion for the expansion in labor demand has been based on the
increased exp lo i ta t ion of a renewable, but capt ive, resource: g round-
water.
The dynamics of the vi l lage labor marke t b r ing home several o ther
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impo r tan t messages. F i rs t , technical change in these d ry land agr icu l tura l
vi l lages is no t a sine qua n o n f o r r is ing rea l wage rates to ob ta in . In
rainfal l -unassured vi l lages l i ke Shi rapur and A u r e p a l l e , changes in off-
f a r m emp loymen t oppor tun i t ies w i l l l i ke ly p lay a larger ro le in cond i -
t i on ing wage levels and contractual relat ions than oppor tun i t ies f o r ag-
r i cu l tu ra l emp loymen t w i t h i n the v i l lage. In this sense, the essential l i nk -
age between a research and deve lopment strategy focused on the agr i -
cu l tu ra l sector and one wh ich stresses emp loyment creat ion in I nd ia w o u l d
seem more relevant to assured S A T regions such as A k o l a than to ra in fa l l -
unassured regions such as Mahbubnagar and Sholapur.
Second, a slow to moderate r is ing f ood pr ice index con t r ibu ted to the
posi t ive real wage trends in the vi l lages. D u r i n g the study p e r i o d , pol icies
of f o o d gra in self-suff iciency, domest ic absorp t ion , and publ ic sector p ro -
curement favored consumers (Binswanger and Qu i zon 1986) and set the
stage fo r increases in nomina l wages to express themselves in increments
in real wages.
T h i r d , a l though the economics o f publ ic-sector emp loyment programs
or subsidies are debatab le , such in tervent ions can ef fect ively contract
labor supply in v i l lage labor markets . We a t t r ibu ted much of the im-
provement in the real wages in Au repa l l e to government programs to
redis t r ibute v i l lage land and to assist v i l lage entrepreneurs. B o t h actions
resul ted in reduced dai ly labor marke t par t i c ipa t ion in the v i l lage. Such
changes in labor supply f requent ly go unno t i ced , but they are potent ia l ly
impor tan t in cond i t ion ing wage consequences in the da i ly - ra ted labor
marke t .
The empi r ica l results also h igh l ight the impor tance of hea l th status in
being associated w i t h ( i f not con t r ibu t ing to ) higher wages fo r men and
greater labor marke t par t ic ipat ion fo r w o m e n . W h i l e the mechanisms and
d i rec t ion of causali ty under ly ing the l i nk between heal th status and those
labor marke t parameters are no t c lear, co r robora t ing evidence points to
another source of benefi ts f r o m imp rov ing heal th status. Ceteris paribus, 
cu l t iva tor households, whose members weighed more fo r a g iven height ,
had h igher fa rm labor p roduc t i v i t y than those compr ised o f ind iv iduals
w i t h less weight - for -he ight . Because the ind iv idua l s heal th and nu t r i -
t iona l status are not associated w i t h household income ( i n chapter 9 ) , i t
seems un l i ke ly that these benefits f low f r o m household income to heal th
status to f a r m labor p roduc t i v i t y . T a k e n together , these f ind ings broad ly
suppor t the argument that invest ing in heal th is not on ly an end in i tself
bu t w i l l also be accompanied by measurable economic benefits fe l t in
vi l lage labor markets .
M u c h of the prevai l ing wisdom about the land market in South As ia stems
f rom perceptions about and experiences in i r r igated agricul ture , partic-
ular ly in the Indo-Ganget ic Plain spanning northwestern and northeastern
Ind ia . Views about the " f rozen , " uncompet i t ive nature of the land mar-
ket , economic polar iza t ion , distress sales as a means to accumulate l and ,
increasing landlessness, landlords ' explo i ta t ion of tenants, and extreme
fragmentat ion of holdings are common ( M y r d a l 1968; Ladej insky 1965).
Such t h ink ing probably was the consensus v iew immedia te ly fo l l owing
Independence, when agrarian relations in several parts of I n d i a were
essentially feudal . For example, Ladej insky (1952: 192), in typical ly v i v i d
prose, ci ted one extreme case in West Bengal where as many as seventeen
different rights to the same piece of land were c la imed and where mul t ip l e
intermediaries (or rent collectors) between tenants and landlords were a 
fact of l i fe .
The importance of agrarian re form d i d not go unnot iced by Ind ian
economists. Wr i t ings on agrarian structure and r e fo rm occupied more
pages of the Indian Journal of Agricultural Economics in the late 1940s
and early 1950s than those on any other topic.
The response by the central and state governments was to promulgate
legislation designed to abolish intermediaries, secure t i t l e and occupancy
rights for tenants, con t ro l rents paid by tenants, l i m i t ho ld ing size, and
consolidate holdings. The track record of agrarian legislat ion var ied geo-
graphically and by legislative intent . In some states and regions, the
legislation was effectively administered and the end result matched in tent ;
in others, the legislation existed only on paper; and for yet a t h i r d set of
regions and legislative regulations, mainly tenancy acts, what happened
departed markedly f rom what was intended (Ladej insky 1965).
D u r i n g the last twenty years, issues related to the land market have
receded in importance on the agricultural pol icy agenda. S t i l l , the earlier
authori ta t ive assertions persist. Compared to land markets in Southeast
A s i a , those in South As ia often look more imperfect and hence more
susceptible to re inforcing and even accentuating pol i t i ca l and economic
inequali ty w i t h i n a vi l lage, local i ty , or region ( H a y a m i 1981).
The ma in a im of this chapter is to determine how w e l l the perceived
151
6 Land
1 5 2 / Wel fare and Factor Markets
styl ized facts, some of wh ich were c i ted at the outset of this chapter , f i t
the study vi l lages in Ind ia 's semi-ar id t ropics. We shal l soon see that the
f i t is sometimes a most imper fect one. A g r a r i a n leg is la t ion, whether p red -
icated on correct or incorrect facts, has p layed an ind i rect and o f ten
impor tan t ro le in cond i t ion ing how the land marke t has evo lved in the
dry land study regions. Tha t evo lu t ion is the subject of the next section
on t rends in the land marke t and is f o l l owed by sections on f a rm size and
produc t i v i t y , tenancy, and land f ragmenta t ion . T h e chapter ends w i t h a 
b r ie f summary o f the match between the convent iona l w isdom and the
empi r ica l evidence.
The Shaping of the Land Market
Trends in the d is t r i bu t ion o f landed wea l th are ho t ly debated in the I nd ian
l i terature on agrar ian r e f o r m . Some observers such as Ra j (1976) f ind
evidence to suppor t the v iew of increasing economic po lar iza t ion where
weal th ier landowners accumulate p roper ty at the expense of smal ler and
more marg ina l f a r m households. Others represented by Vyas (1979) arr ive
at the opposi te conclus ion: The d is t r ibu t ion of landownersh ip is becoming
more equi table over t i m e , w i t h smal l to m e d i u m fa rm households as
relat ive gainers and large f a rm households as net losers. Vyas even went
so far as to refer to in te r tempora l changes in the ownersh ip d is t r ibu t ion
of land as a " r emarkab le shu f f le " (1979: 13).
B o t h of these d ivergent views rest on d i f fe r ing in terpretat ions of rounds
of the NSS. Because the opera t iona l def in i t ions of tenancy and ownersh ip
vary somewhat f r o m r o u n d to r o u n d and because the d is t inct ion between
arable and nonarable land is b lu r red across the rounds , comparat ive
analysis of the NSS data can give mis leading and even spurious inferences
on trends in the d is t r ibu t ion o f landownersh ip (Ca in 1983). T h e dynamics
of landownersh ip are so complex that i t is quest ionable whether the i r
out l ines can ever be adequately discerned solely f r o m NSSs. W h a t is
needed to comp lement nat ional data are intensive microeconomic in-
qui r ies that re ly e i ther on long i tud ina l studies or retrospect ive surveys
(Ca in 1983; Vyas 1979).
T h e p ic ture that emerges f r o m the retrospect ive data on the land
marke t in the study vil lages is general ly consistent w i t h three t rends in
the d is t r ibu t ion of landownersh ip : (1) decreasing re lat ive landlessness ( in
the sense of land gainers ou tnumber ing land losers), (2) b roaden ing equal-
i t y , and (3) dec l in ing f a r m size. T h e data overwhe lming ly suppor t Vyas's
in te rp re ta t ion o f the NSS i n fo rma t i on . Be fo re document ing those t rends,
we br ief ly describe the retrospect ive survey data and the focus of the
analysis in the next subsect ion.
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Retrospective Data 
In 1984, the 240 respondent households in the six vil lages were canvassed
w i th a retrospect ive quest ionnaire designed to prov ide historical in for -
mat ion on fami ly assets. The start ing po in t fo r recal l ing such in fo rmat ion
was the inher i tance of the respondent 's father . Across the 234 canvassed
heads o f household—three had emigrated f r o m the "d i scon t i nued" v i l -
lages of D o k u r , K a l m a n , and K inkheda since 1978, t w o had temporar i ly
mig ra ted , and one had d ied—the median date of the father 's inheri tance
was 1933. In fo rma t ion on land market transactions was col lected f r o m
the date of the father 's inher i tance un t i l 1982/83. T h e interv iews were
long and tedious, but respondents, except fo r o lder w idows , experienced
no dif f icult ies in remember ing land transactions. (For households headed
by w o m e n , in fo rmat ion was col lected on the inher i tance of the husband's
father . )
The analysis is pat terned after A t t w o o d ' s (1979) classic case study of
changes in landhold ing between 1920 and 1970 in a large, i r r iga ted , sug-
arcane-growing vi l lage on the Bombay Deccan. Ca in (1981) has carr ied
out a s imi lar exercise for Au repa l l e , Shirapur, and Kanzara , focusing on
the inf luence of risk and insurance on agrarian change and fe r t i l i t y . Cain's
benchmarks were the date of the respondent 's inher i tance and 1980. We
used 1950 as a benchmark for comparison because most of the inst i tu-
t ional re fo rms, p r imar i l y tenancy acts and land cei l ing regulat ions, cou ld
have begun to have been fel t in the early 1950s, short ly after Indepen-
dence.
To adjust fo r land qua l i ty , wet land was mu l t i p l i ed by 4.0 to convert
i t to dry land equivalents. A mul t ip l ie r of 4.0 approx imate ly reflects d i f -
ferences in land value and in economic returns between wel l - i r r igated
land and dry land.
Incidence of Landlessness 
The retrospect ive data are consistent w i th a dec l in ing t rend in relat ive
landlessness in the ma jo r i t y of the study vil lages ( table 6.1). Across the
six vi l lages, land gainers, who were landless in 1950 and owned more
than 0.5 acre in 1982, ou tnumbered land losers, w h o owned land in 1950
and possessed less than 0.5 acre in 1982, by a ra t io of 5 : 1. Of the 202
sample households own ing land in 1982/83, sixty were landless at their
parents ' inher i tance. A b o u t two- th i rds of the landless households in 1950
had acquired some land by 1982. On ly eight of the presently landless
households owe thei r landlessness to the loss of l and .
Dec l in ing relat ive landlessness is most not iceable in the A k o l a vi l lages:
on ly th i r ty-seven households owned land when the parent o f the respond-
ent inher i ted , sixty-three owned land in 1982/83. The incidence of land-
lessness has changed least in Shirapur, where the tenancy marke t is very
active and where d ry land cu l t i va t ion is o f ten not more economical ly re-
ward ing than w o r k i n g on nearby government works projects o r even in
the casual v i l lage labor marke t . T h e ownersh ip d is t r ibu t ion of land was
also more equi table in Shi rapur than in the o ther vi l lages in 1950.
I m m i g r a t i o n i n to the vil lages since 1950 has not con t r ibu ted signif i-
cant ly to landlessness. O n l y in the A k o l a vi l lages has immig ra t i on p layed
a m ino r ro le . T h e un impor tance of immig ra t i on in exp la in ing landlessness
is yet another ref lect ion of the lack of economic g row th in these d ry land
study vi l lages.
We also feel that emigra t ion by land losers has no t substant ial ly af-
fected trends in landlessness since 1950. I f emigra t ion by land losers was
m a r k e d , the estimates of landlessness w o u l d be severely biased d o w n -
wa rd . These comparisons are character ized by selectivi ty bias because
emigrants w h o resided in the vi l lage du r i ng the retrospect ive per iod o f
analysis are no t in the sample. Of the or ig ina l 240 household sample,
four teen heads of household emigrated f r o m the study vi l lages between
1975 and 1984 when the retrospect ive quest ionnaire was canvassed.
(E leven o f the four teen were f r o m the cont inuous vil lages and were
subsequently replaced in the panel . ) Six be longed to the landless labor
s t ra tum, and eight were cul t ivators main ly f r o m the m e d i u m farm-size
group . F ive o f the eight cu l t iva tor households have kept the i r land in the
vi l lage and lease i t , ma in ly to relat ives. None of the eight landed leavers
cou ld be cal led land losers in the t rad i t iona l sense that loss of land pre-
c ip i ta ted emig ra t i on . Hence , the case fo r large select ivi ty bias in om i t t i ng
landless emigrants f r o m the sample is not suppor ted by the recent v i l lage
evidence on emig ra t ion .
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Table 6.1. Changes in the composition of landownership and landlessness from 1950 to
1982, for the sample households in six study villages
Landownership
in 1982 
Owned land
Landless
Landownership
in 1950 
Owned land
Landless
Immigrant
since 1950
Owned land
Landless
Immigrant
since 1950
Descriptiona
Land
keeper
Land gainer
Land loser
Landless
stayer
Sample
Households (N) 
148
46
8
8
23
1
% Village 
Populationb
58
20
4
4
13
1
aTaken from Attwood (1979).
b
 Adjusted for the different sampling fractions between cultivators and landless labor households by
village in table 2.1. The percentages represent the simple averages across the six villages.
The Concentration of Landholding 
The concentrat ion of landhold ing has not increased appreciably in any
of the vil lages since 1950 (f igure 6.1). Polar izat ion has not occurred. The
tendency toward equal i ty in landownership was greatest in Au repa l l e ,
where the d is t r ibut ion of landhold ing was the most skewed among the
six vil lages in 1950. In Shirapur, K a l m a n , and Kanzara , the snapshots of
the landownership d is t r ibu t ion in 1982 show less inequal i ty than the pic-
Figure 6.1 The distribution of owned land by village in 1950 and 1982
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ture taken in 1950, bu t the movement t owa rd equal i ty was no t as p r o -
nounced as in Au repa l l e . In D o k u r and K i n k h e d a , unambiguous conc lu-
sions about changes in equal i ty of landownersh ip cannot be d rawn because
the Lo renz curves cross. Nonetheless, the change is the same in bo th
vi l lages: greater equal i ty in landho ld ing among the 80 percent o f the
popu la t i on own ing 40 percent of the land and less equal i ty among the
top t w o deciles. As we shall soon see, the households in the t op t w o
deciles in 1950 are no t necessarily those in 1982, as a substantial reshuf f l ing
in landownersh ip has occur red.
M o r e people own ing land is one considerat ion under ly ing the t rend
toward broaden ing equal i ty in landownersh ip . T h e shedding o f land by
the larger l andown ing households in 1950 is another . D o w n w a r d mob i l i t y
by the larger landowners is ev ident in f igure 6.2. Fo r the landowners in
1950, about 2.5 t imes as many observat ions fe l l be low the d iagona l , the
l ine demarcat ing equal landho ld ing in 1950 and 1982, as above i t . By the
same t o k e n , upward mob i l i t y in landownersh ip was no t rare: about one
household in f ou r in the landed sample had more land in 1982 than in
1950. Ep i t om iz ing these t rends, twenty-s ix of the th i r t y households
(across the six vi l lages) that were among the f ive largest landowners at
the i r father 's inher i tance ( in each vi l lage) had less land in 1982 than the i r
father inher i ted . Several fami l ies , star t ing f r o m a re lat ively smal l base at
inher i tance, have also acqui red a sizable amount of land .
The presence of re lat ive mob i l i t y is also communica ted by est imated
Spearman rank cor re la t ion coeff icients ( fo r the landed sample in 1950),
ranging f r o m 0.45 in K i n k h e d a to 0.79 in Shirapur. In o ther words , in
several of the vi l lages, rank ing the landed households by the size of
landownersh ip in 1950 w o u l d not have been a precise pred ic tor of re la-
t ive ly how much land they owned in 1982. A m o n g s t the landed , the
cor re la t ion coeff ic ient between the change in the size of the ho ld ing
between 1950 and 1980 and the amount of land owned in 1950 was
negative in al l the vil lages and statist ical ly signif icant at the 5 percent
level in four .
Transactions
W h a t processes led to the change in the vi l lage land d is t r ibut ions between
1950 and 1982? To answer this ques t ion , we numer ica l ly describe the
transactions under ly ing these trends in table 6.2, wh ich reports data
aggregated across the six vi l lages fo r t w o b road landho ld ing categories:
(1) landless fami l ies w h o gained land between 1950 and 1982, and (2)
landowners d iv ided i n to terci les by re lat ive landown ing pos i t ion in the
vi l lage in 1950.
Tab le 6.2 br ings ou t several salient features of the recent evo lu t i on of
the land marke t . Fami l ies w h o owned more land in 1950 lost more area
bo th re la t ive ly and absolutely. In contrast , the smallest terc i le o f land-
owners in 1950 enlarged their landhold ing. C lear ly , larger holdings have
not expanded at the expense of the smaller ones. Smal ler holdings also
dispropor t ionate ly bought more land than larger ho ld ings, who were
characterized by relat ively more sales. For the smal l holders in the lowest
terc i le , purchases more than compensated fo r sales so that the mean size
of landho ld ing d id not fa l l . Thus , act iv i ty in the land marke t d id not
exacerbate landhold ing inequal i ty . In contrast, the p ropor t i ona l size of
land par t i t ion ing was about the same across the three terci les: about hal f
Figure 6.2 Changes in landownership between 1950 and 1982 (in acres log base 2) by
village
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the area o w n e d in 1950 was subsequently subdiv ided to o ther fami ly
members.
Because land is the p r imary stock of va lue , means to p roduc t i on , and
source of co l la tera l and because act iv i ty in the land marke t is o f ten dis-
to r ted or even hampered by imper fect ions in o ther marke ts , par t icu lar ly
in ru ra l f inancia l marke ts , the land marke t is o f ten v iewed as rather i l l i qu id
in deve lop ing count ry agr icu l ture (B inswanger and Rosenzweig 1986a).
T h e data in table 6.2 do no t re in force the percept ion of a f rozen land
marke t . Purchase and sale transactions since the father 's inher i tance to
1982/83 were greater than the number of sample cu l t i va tor households
in each study reg ion . Across the six vi l lages, about as m u c h land (1,800
acres) was bought and sold as was par t i t i oned (1,853 acres).
Be tween 1950 and 1982, the amount of land bought and sold expressed
as an annual percentage of the land endowment of the sample households
in 1950 var ied f r o m 1 percent in K a l m a n to 4 percent in D o k u r . Th is
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Table 6.2. Land market transactions from 1950 to 1982 according to the relative size of
holding in 1950
Particulars
Sample Households
(N)
Total area of
holding in 1950
(acres)
Transaction (acres)a
Purchased
Sold
Partitioned
Giftedb
Othersc
Total area holding in
1982 (acres)
Net change in area
(in % of total
holding in 1982)
Land Status in 1950 
Landless
69
0
338
- 7 0
- 8 9
46
9
234
Landowner
Smallest
Tercile
54
263
247
- 8 9
-128
24
- 1 2
305
16
Middle
Tercile
50
729
307
-173
-394
38
- 7
500
- 3 1
Largest
Tercile
52
2,634
483
-502
-1,331
- 3 0
- 9 4
1,160
- 5 5
aNegative figures indicate that land left the respondents' households.
b
 Usually from relatives.
c
 Includes land affected by tenancy legislation or land ceilings, government land grants to landless
households, and illegal occupation of land that ultimately resulted in ownership by or transfer from the
respondent's household.
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level of act iv i ty is probably comparable to what obtains in developed
count ry agr icul ture (Harr iss 1986).
Unden iab ly , the land market is th in because the reservation price of
the seller usually exceeds the of fer pr ice of the buyer. The land market
is also no t impersonal . Neighbors and the desire to main ta in good vi l lage
relat ions are of ten impor tan t considerations in the choice of buyers. Bu t
ent ry as a buyer is not restr icted. A l t h o u g h ad jud icat ion of land disputes
is o f ten costly and tedious, proper ty r ights to land are established and
secure, l im i t i ng the scope fo r opportunist ic land grabbing. As indicated
in table 6 . 1 , several immigrants have also purchased land in the study
vil lages since 1950. As table 6.2 makes abundant ly c lear, landless house-
holds have also bought l and , a l though as Binswanger and Rosenzweig
(1986a) po in t ou t , land and credit market interact ions potent ia l ly favor
the landed as bidders. Th i r ty -one of the for ty-s ix land gainers since 1950
in table 6.1 purchased land th rough self-generated savings. Au repa l l e was
the on ly vi l lage where government land grants to erstwhi le landless labor
households f igured prominent ly in the decl ine in landlessness.
The relat ively low incidence of distress sales is a m a j o r reason why
purchases and sales in the land market have not led to greater inequal i ty
in landownersh ip . G iven the ecological and demographic condi t ions of
the vi l lages, distress sales should be fa i r ly c o m m o n (Binswanger and
Rosenzweig 1986a). B u t relat ively few of the land sales since 1950 cou ld
be described as distress sales to cancel debt to satisfy shor t - run con-
sumpt ion needs (Cain 1981). W h e n the f requency of sales is char ted over
t i m e , we see no evidence of clustering in bad p roduc t ion years, wh ich is
what Binswanger and Rosenzweig's analysis of p roduc t ion relat ions
wou ld predict .
The distress mot ive was dominated by other forces. Rais ing money
for dowry and f inancing the purchase of assets—two mot iva t ions o f ten
character ized by stress bu t not to the po in t of distress to ma in ta in con-
sumpt ion—were the most common reasons given by respondents fo r sell-
ing land . The fel t need fo r social investment in dowry by large landowning
households was associated w i t h heightened land marke t act iv i ty . M a n y
sales and purchases were also fu l ly or part ia l ly mo t i va ted by the demand
to consol idate one's ho ld ing.
As elsewhere in Ind ia (Vyas 1979), not much land d i rect ly changed
hands because of government land reforms. In the early 1950s, f ive house-
holds lost land th rough tenancy legislat ion. Across the six-vi l lage sample,
transfers th rough land re fo rm amounted on ly to about one hundred acres.
Farm Size and Owned and Operated Area 
Perhaps the most s t r ik ing change in the land marke t in recent decades
has been the decl ine in the med ian owned ho ld ing in the six vil lages ( table
6.3). A g a i n , Shirapur is the out l ier .
T h e d is t r ibut ions o f owned area are posi t ive ly skewed; there fo re ,
o w n e d mean area is substant ial ly larger than o w n e d med ian area. B u t
the gap between owned mean and med ian area is na r row ing ; that is , the
d is t r ibu t ion o f owned area is becoming mo re symmetr ica l over t ime . In
1940 across the six v i l lages, o w n e d mean area was on average about twice
as large as owned med ian area. By 1982, the di f ference had shrunk to
about 25 percent o f owned med ian area. Th is coming together of these
t w o measures of centra l tendency again reflects the greater propensi ty
fo r land disposal by the larger f a r m households.
Because of the prevalence of tenancy in the vi l lages, the reduct ion in
med ian o w n e d area has no t been t ranslated in to an equiva lent decrease
in the size of med ian opera t iona l ho ld ing . T h e size of opera t iona l holdings
has f o l l owed o w n e d ho ld ing d o w n w a r d , bu t the med ian opera t iona l h o l d -
ing is st i l l larger than the med ian owned ho ld ing . Recent evidence sug-
gests that the gap between the size of the med ian operat iona l and owned
ho ld ing is no t na r row ing and cou ld be w iden ing largely in response to a 
t ighter labor marke t descr ibed in chapter 5.
Di f ferences in the v i l lage operated and owned area d is t r ibut ions are
i l lust rated by the Lo renz curves in f igure 6.3. Those curves refer to 1983/
84, a year w h e n we were cer ta in that tenancy was not under repor ted .
T h e six panels in f igure 6.3 share a c o m m o n feature : the smallest farmers
have a lower f rac t ion of opera t iona l hold ings area than owned ho ld ing
area; that is , i n i t i a l l y , the smooth operated area curve is to the r ight of
the crossed owned area d i s t r i bu t ion . Some of the smallest f a r m house-
holds are leasing o u t , usual ly sharecropping o u t , the i r land to larger f a r m
households in each of the vi l lages. Th is reverse tenancy is no t surpr is ing
in these d ry land vi l lages where fa rm ing smal l amounts o f land does no t
confer much economic advantage over par t ic ipa t ing more act ively in the
casual labor marke t o r , in the case o f D o k u r , t empora r i l y m ig ra t ing fo r
const ruct ion w o r k . T h e absence of a we l l -deve loped marke t fo r the h i r i ng
of dra f t power in several o f the vi l lages also increases the supply o f
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Table 6.3. Median size of owned holding in dryland equivalent acres in 1950 and 1982,
by villagea
Village
Aurepalle
Dokur
Shirapur
Kalman
Kanzara
Kinkheda
Year
1950
23.3
13.1
11.0
22.5
18.4
13.5
1982
7.2
8.0
12.3
14.3
6.1
7.3
aWetland was multiplied by four to convert to an equivalent amount of dryland.
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Figure 6.3 The distribution of owned and operated area by village in 1983/84
tenancies. N o t unexpectedly, the operated area d is t r ibu t ion most closely
approaches the owned area d is t r ibut ion in rainfal l -assured Kanzara,
where the prof i tab i l i ty of d ry land agricul ture is h igher and product ion
risk is less than in the other vil lages.
The f inding of dw ind l ing average fa rm size is no t new and has impor tan t
impl icat ions, discussed later in chapter 10, fo r technological po l icy , par-
t icu lar ly fo r a watershed-based approach to d ry land agr icul tura l devel-
opment . I ndeed , decl in ing median fa rm size, a l though no t a member of
the set of styl ized facts of the 1940s, 1950s, 1960s, or even the 1970s,
certain ly enjoys that posi t ion in the 1980s (Dan twa la 1985).
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Recent Corroborating Evidence 
T h e above f indings on the evo lu t ion o f the land marke t in the study vil lages
are cor robora ted in recent studies at the macro and m ic ro levels. Lax -
minarayan and Tyag i (1982) jux taposed the NSS data f r o m the e igh th ,
seventeenth, and twenty - f i f th rounds , cor responding to 1953/54, 1961/62,
and 1971/72, to i n f o r m a t i o n , most ly based on land revenue records, f r o m
the 1970/71 agr icu l tura l census. They persuasively show that the area
under large holdings had dec l ined and bo th the area and number o f smal l
and marg ina l holdings had unambiguous ly increased. Recent comparisons
of the prov is ional 1981/82 agr icu l tura l census data , based on a 10 percent
sample, and 1970/71 census data also reveal a swel l ing in the ranks of the
marg ina l and smal l f a r m ho ld ings, a less substant ial increase in operated
area of those same households, and a sizeable reduc t ion in area and
number of hold ings opera t ing more than 10 ha (Bussink and Subbarao
1986).
Fa i r ly f resh evidence f r o m in -depth vi l lage studies in Ind ia 's semi-ar id
tropics in general and in the study regions in par t icu lar also lends support
to these t rends. In compar ing landownersh ip d is t r ibut ions at three points
of t ime—inher i tance , 1973, and 1983—in fou r vil lages in semi-ar id N o r t h
A r c o t distr ict i n T a m i l N a d u , Harr iss (1986) f o u n d that smal l holders
f requent ly added to the i r landho ld ing after the i r inher i tance whi le large
holders more o f ten than no t lost l and . Research described in chapter 3 
by Ca ldwe l l , Reddy , and Ca ldwe l l (1982) in southern Karna taka sub-
stant iated increasing equ i ty in landownersh ip in n ine p redominan t l y dry-
land vi l lages.
A t t w o o d ' s analysis of the dynamics of the land marke t between 1920
and 1970 in a large, i r r i ga ted , sugarcane-growing vi l lage on the B o m b a y
Deccan is very i n fo rmat i ve on how consequences ref lected in the land
marke t are shaped by accelerated economic g row th . A t t w o o d docu-
mented many of the same t rends: large landholders losing g round bo th
absolutely and p ropor t iona te ly to smal l landholders , leading to decreasing
po lar iza t ion in the land m a r k e t over t i m e , a decl ine in the median size
o f owned hold ings, some upward mob i l i t y , and m a j o r roles fo r bo th
par t i t i on ing and sales in in f luenc ing these t rends. In contrast to our re-
sults, the p ropo r t i on of landless vi l lagers also increased because of the
s lump in sugarcane prices du r ing the depression b u t , more impo r tan t ,
because of m ig ra t i on of landless laborers i n to the vi l lage in response to
expanding agr icu l tura l emp loymen t oppor tun i t ies .
A summary of more recent m ic ro research by G a d r e , W a h i l e , and
Galga l i kar (1987) on land marke t dynamics in a vi l lage in the V ida rbha
reg ion of Maharasht ra conveys a s imi lar p ic ture to what was observed in
the A k o l a v i l lages, wh i ch are located in the same reg ion . T i l eka r , Rat -
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naparkhe, and Hinge 's (1987) resurvey of vil lages ecological ly resembl ing
the Sholapur vil lages in western Maharashtra suggests far less change and
a relat ively inact ive land marke t , wh ich we also documented for Shirapur.
Explanations for These Trends 
Reasons fo r decl in ing economic polar izat ion in vi l lage landownership are
not hard to f ind. Increasing popu la t ion pressure should be assigned pr ide
of place in expla in ing changes in landhold ing in the recent past.
Ins t i tu t iona l considerations also played a ma jo r ro le . A l t h o u g h l i t t le
land has changed hands direct ly because of land cei l ing and tenancy
legislat ion in the six vil lages and al though land ceil ings are relat ively easy
to evade, the threat of confiscation because of cei l ing legislat ion is per-
ceived as real by large farmers. When visitors f r o m other states in Ind ia
travel to the study vi l lages, inevi tably the f i rst quest ion they are asked
by farmers is , W h a t is the size of the exempt ion f r o m the cei l ing legislat ion
in their state? Cei l ing legislat ion increases the r isk in accumulat ing land ,
and it is this indi rect effect that has led to a more equi table d is t r ibu t ion
of land in the study vil lages dur ing the last th i r t y years.
Equa l l y , i f not more impor tan t l y , w i th the possible except ion o f K a n -
zara and K inkheda , acquir ing more ra infed land is a much less prof i table
alternat ive than invest ing in i r r igat ion and seizing the l im i ted o f f - fa rm
investment and employment opportuni t ies that are avai lable near the
vil lages. L a n d transactions since inheri tance were o f ten associated w i t h
product ive investment. Landowners sometimes sold more remote d ry land
f ields and ei ther purchased land adjacent to the i r we l l or sank the sales
receipts in to wel l d igg ing, desi l t ing, or deepening. T h e prof i tab i l i ty o f
wet land agr icul ture was fur ther enhanced by publ ic subsidies on fer t i l izer ,
diesel, and , most impor tan t , electr ici ty. Such subsidies and the greater
pace of technical change in i r r igated agriculture certa in ly d imin ished ac-
quisi t ive pressures on predominant ly ra infed land in the study vil lages.
Conspicuous for the i r absence were events such as the great depression
in the early 1930s in A t t w o o d ' s study vil lage that signif icantly determined
the course of landownership. Mos t notably , distress sales of land since
1950 were few and far between. Undoubted ly because of substantial
government assistance, the "never in a hundred years" Maharashtra
drought f r o m 1971 to 1973 was not one of those events.
Last , but not least, the in i t ia l condit ions for po lar izat ion in landhold ing
were not present in the vi l lages. As we shall see later in this chapter,
none of the vi l lages, w i t h the except ion of Au repa l l e , has a recent history
of landowner absenteeism. The incidence of pure tenancy is also low and
has been decl in ing over t ime . Hence , a scenario of landowners evict ing
tenants in response to abrupt technical change was and is extremely
un l ike ly .
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Farm Size
In chapter 5 , we exp lo red the re la t ionship be tween f a r m size and labor
use. In chapter 10, we analyze the degree to wh i ch dispari t ies in resource
endowment between smal l and larger landowners translate in to signi f i -
cant ly d i f fe rent factor use rat ios. In this sect ion, we examine the re la-
t ionships between f a rm size and t w o land- re la ted themes: land p roduc-
t i v i t y and qua l i ty . T h e empi r ica l re lat ionships est imated in these chapters
prov ide the basis fo r the discussion of interact ions among f a r m size, factor
marke ts , and technological change in d ry land agr icu l ture in chapter 1 1 .
Land Productivity 
Probably no issue has received as much analyt ical scrut iny in the Ind ian
agr icu l tura l economics l i te ra ture as the nexus between f a rm size and land
produc t i v i t y . Based on the F a r m Management Studies descr ibed in chap-
ter 2, a negat ive re lat ionship between owned area and p roduc t ion per
acre o w n e d was conclusively documented in the 1950s (Be r r y and Cl ine
1979). ( I r r i ga ted agr icu l ture was we l l represented in the F a r m Manage-
men t Studies, wh ich were under taken in six Ind ian states: Mahrash t ra ,
M a d h y a Pradesh, T a m i l N a d u , Pun jab , U t t a r Pradesh, and West Bengal . )
Based on the N C A E R data re fer red to in chapter 4 , the inverse rela-
t ionsh ip was st i l l v is ible six years after the advent of the green revo lu t ion
(Bha l la 1979). F indings f r o m more recent microstudies suggest that the
inverse re lat ionship between land p roduc t i v i t y and f a rm size has weak-
ened considerably (Parthasarthy 1987).
T h e t w o explanat ions most common ly pu t f o r w a r d to account fo r the
inverse re la t ionship are the super ior land qual i ty of smal l vis- -vis large
farms and labor marke t dua l i sm, descr ibed and tested fo r in chapter 5 
and ref lected in a h igher effect ive wage cost of h i red than fami ly labor
der ived f r o m h i r ing f r ic t ions and unemp loyment (Bha l la 1979). A l t h o u g h
this styl ized re la t ionship and its explanat ions are c louded by conceptual
and empi r i ca l d i f f icul t ies ( V e r m a and B r o m l e y 1987), k n o w i n g its d i rec-
t i on and under ly ing causali ty is impo r tan t because land is increasingly
scarce.
T h e neglect o f tenancy is one of the more g lar ing deficiencies of this
l i te ra ture . In analyzing p roduc t i on relat ions fo r agr icu l ture satisfying
many o f the assumptions and condi t ions f o u n d in the vi l lages, B inswanger
and Rosenzweig (1986a) hypothesize the scale of o w n e d and opera t iona l
ho ld ing should have d i f fe rent ia l consequences fo r l and p roduc t i v i t y .
H o l d i n g owned area constant , expanding the scale o f opera t ion th rough
ren t ing or sharecropping in area, should be associated w i t h decreased
land p roduc t i v i t y because of the greater use of h i red laborers, w h o are
no t mot i va ted to pu t f o r t h as much e f fo r t as fami l y labor , resul t ing in
increased supervisory costs. To test the B inswanger and Rosenzweig pre-
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d ic t ion o f d i f ferent ia l par t ia l effects on land product iv i ty f r o m operated
and owned area, gross returns ( i . e . , the value of product ion) per acre of
operat iona l ho ld ing was regressed on resource endowments and personal
characteristics of the household. To arr ive at the size of operat ional
ho ld ing , the net area leased or sharecropped was added to owned area.
Thus the denominator of the dependent var iable includes area leased or
sharecropped in minus the area leased or sharecropped out plus owned
net cu l t ivated area plus owned fa l lowed area.
Househo ld resource endowments inc luded the number o f owned bu l -
locks, fami ly size of the w o r k fo rce , owned land area, and land qual i ty
ref lected in access to i r r iga t ion and in the price of owned land (table 6.4).
We expect that a l l o f these household endowments wou ld be posit ively
corre lated w i t h land produc t iv i t y .
Personal characteristics such as age, educat ion, and caste of the head
of the household were added as explanatory variables to cont ro l fo r the
systematic var ia t ion in management skil ls ( table 6.4). Caste, aside f r o m
being a marke r of t rad i t iona l fa rm ing occupat ions, may also represent
dif ferences in marke t access.
The propensi ty to enter in to tenancy arrangements cou ld be another
index of dif ferences in manager ia l ab i l i ty . In each v i l lage, some farmers
usually operated more land than they owned , others sharecropped out
or leased out land so the i r operated area was o f ten less than thei r owned
area, and yet a t h i r d group d id not part ic ipate in the marke t fo r tenancies
as the i r owned and operated area was always equal f r o m 1975/76 to 1983/
84. If tenancy acts as a means to match dif ferences in manager ia l abi l i ty
to the var ia t ion in land endowment , we should see dif ferences in land
product iv i ty across the three groups.
Some of the explanatory variables are more exogenous than others.
Caste is clearly exogenous and cou ld inf luence the level of resource en-
dowments , wh ich in t u rn can have consequences fo r tenancy transactions
and the dispar i ty between operated and owned area. The re fo re , the
regression results should not be in terpreted in terms of cause and effect
but rather in the context of summary and par t ia l associations.
T h e vi l lage data f r o m 1975/76 to 1983/84 were poo led w i t h i n each
reg ion , and cropp ing year effects were added to con t ro l fo r systematic
var ia t ion over t ime. The regression results in table 6.5 show that in each
region the strongest statistical correlate w i t h land p roduc t i v i t y was land
qual i ty measured by percent i r r iga t ion and land value of operated area.
The strength of this re lat ionship again reflects the presence of consid-
erable var ia t ion in land qual i ty in the vi l lage and farmers ' a l locat ion of
higher va lued crops and more inputs to the bet ter qua l i ty holdings.
The results in Maharasht ra vil lages con f i rm the Binswanger and R o -
senzweig hypothesis that operat ional and owned ho ld ing w i l l be signed
di f ferent ly : ceteris paribus, operated area is negat ively associated w i t h
166 / Welfare and Factor Markets
Table 6.4. Means and standard deviations of the variables in the regression analysis of
land productivity, from 1975/76 to 1983/84 by region
Variablea
(Unit of Measurement) 
Resource endowments 
Irrigation (% of gross cropped
area)
Land value (Rs 1,000/ha)
Owned area (ha)
Operated area (ha)
Bullocks (N) 
Workers (N 15-64 years)
Personal characteristics 
Age (years)
Education (years)
Casteb
1
2
3
4
Otherc
Tenancy behaviord
Neither leased in nor
leased out
Leased in more than
leased out
Leased out more than
leased in
Villagee
Village 1 
Village 2 
Gross returns (Rs/ha)f
Observations (N) 
Region
Mahbubnagar
41
(41)
7.1
(7.1)
4.4
(6.3)
4.3
(5.3)
1.4
(1.9)
3.6
(1.9)
51
(12)
1.7
(2.7)
0.30
0.17
0.30
0.23
0.36
0.35
0.29
0.52
0.48
2,064
(2,925)
510
Sholapur
19
(29)
6.6
(4.6)
5.7
(3.8)
7.4
(4.0)
1.3
(1.2)
3.9
(1.8)
47
01)
2.0
(3.1)
0.66
0.09
0.23
0.02
0.09
0.68
0.23
0.50
0.50
903
(928)
506
Akola
6
(2)
4.3
(2.6)
5.4
(6.8)
6.0
(6.6)
1.7
(2.0)
3.5
(1.8)
43
(11)
3.9
(3.9)
0.30
0.39
0.16
0.15
0.25
0.48
0.27
0.50
0.48
1,139
(874)
508
aFor the continuous variables, means are reported and standard deviations are given in parentheses.
For dummy variables, proportions in each category are reported.
bRanked with regard to ritual status (Doherty 1982). Caste 1 is the highest, Caste 4 is the lowest.
cCropping year dummy variables were included in the regression analysis but they are not presented
in this table.
dBased on the divergence between operated and owned area from 1975/76-1983/84. The first group
corresponds to pure owner operators, the second to net leasers in, and the third to net leasers out.
eVillage 1 is Aurepaile in Mahbubnagar, Shirapur in Sholapur, and Kanzara in Akola; village 2 is Dokur
in Mahbubnagar, Kalman in Sholapur, and Kinkheda in Akola.
fDependent variable.
Table 6.5. Correlates of land productivity from 1975/76 to 1983/84, by region
Variable
(Unit of Measurement)a
Resource endowments 
Irrigation (% of gross cropped
area)
Land value (Rs 1,000/ha)
Owned area (ha)
Operated area (ha)
Bullocks (A/)
Workers (N 15-64 years)
Personal characteristics 
Age (years)
Education (years)
Casteb
2
3
4
Other
Tenancy behaviorc
Leased in more than
leased out
Leased out more than
leased in
Villaged
Intercept
Region
Mahbubnagar
18.3**e
(3.29)
23.9**
(12.8)
-42.9
(-0.99)
-93.8
(-1.85)
-36.4
(-0.53)
68.2
(1.38)
-0.39
(-0.57)
-1.40**
(-3.05)
-647
(-1.90)
-1,343**
(-3.91)
-1,625
(-4.36)
22.3
(0.11)
886**
(3.76)
-582*
(-2.01)
1,098
0.68
Sholapur
14.7**
(11.3)
29.2**
(3.44)
32.5*
(2.53)
-35.4**
(-3.60)
16.4
(0.43)
2.70
(0.12)
1.86
(0.58)
-0.50
(-0.04)
-190
(-1.61)
-284**
(-3.31)
-635
(-2.78)
-157
(-1.28)
-127
(-0.92)
-335**
(-4.26)
502
0.48
Akola
18.5**
(8.01)
70.0**
(4.98)
20.4
(1.74)
-28.0*
(-2.31)
28.7
(0.96)
-24.3
(-1.40)
7.29*
(2.51)
13.22
(1.20)
225**
(2.80)
17.3
(0.17)
-81.1
(-0.75)
-184*
(2.47)
-590**
(-6.67)
-227**
(-3.87)
488
0.52
aCropping year dummy variables were also included in each regional regression.
b
 Reference is caste 1.
c
 Reference is pure owner operators who neither leased in nor leased out land.
d
 Reference is village 1.
et ratios are in parentheses; * and ** denote statistical significance at the 0.05 and 0.01 levels, re-
spectively.
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l and p roduc t i v i t y wh i l e o w n e d area is posi t ive ly corre la ted w i t h land
produc t i v i t y . T h e exp lanat ion fo r the s t rong negat ive association between
operated area and l and p roduc t i v i t y is discussed at length in the next
sect ion on tenancy.
T h e o ther resources endowments ( i . e . , the number o f bu l locks owned
and the size o f the fami l y w o r k force) are no t h igh ly corre la ted w i t h land
produc t i v i t y in any o f the regions. Of the personal characterist ics, d i f -
ferences in land p roduc t i v i t y among caste groups are qu i te sizable and
statist ical ly signif icant in the three regions. Reddis in Mahbubnagar , M a r -
athas in Sholapur , and Ma l i s in A k o l a have signif icant ly h igher average
land produc t i v i t y than o ther communi t ies in the i r respective vi l lages. T h e
t rad i t iona l and p r imary occupat ion of these three castes is f a rm ing . Al-
though these communi t ies also f igure in the upper echelons of the caste
hierarchy in the i r vi l lages ( D o h e r t y 1982), h igh caste status is no t nec-
essarily s t rongly and posi t ive ly associated w i t h average land p roduc t i v i t y .
Fo r examp le , the Deshmukhs , the h igher status, t rad i t iona l landown ing
caste, are character ized by signif icantly lower land p roduc t i v i t y than Ma l i s
in Kanzara . U n l i k e Ma l i s , Deshmukhs general ly adhere to a rest r ic t ion
p roh ib i t i ng the i r wives f r o m do ing f a r m w o r k .
A p a r t f r o m the effect on operated area, the longer - te rm propensi ty
to lease in or lease ou t land was associated w i t h signif icant di f ferences in
land p roduc t i v i t y in the Mahbubnagar and A k o l a vi l lages. B u t the esti-
mated effects are sharply d i f ferent in the t w o regions: in Au repa l l e and
especially in D o k u r those farmers w h o are net leasers ou t have signif i-
cant ly h igher average land p roduc t i v i t y than net leasers in or pure owner
operators ; in A k o l a the opposi te obtains as land p roduc t i v i t y of net leasers
out is signi f icant ly less than owner operators or net leasers i n .
These contrast ing results can be a t t r ibu ted to di f ferences in the qual i ty
o f the p roduc t i on env i ronment . In the d rough t -p rone , red-soi l M a h b u b -
nagar vi l lages, the leasers ou t tend to fo l l ow a strategy of marshal ing
the i r e f for t and resources on the i r bet ter qua l i t y , o f ten i r r iga ted land .
M o r e marg ina l land is leased ou t , and i t does not pay fo r those w h o lease
in to f a r m that land intensively. In the ra infa l l -assured, b lack-soi l A k o l a
vi l lages, spatial va r ia t ion in land qual i ty is less than in the Mahbubnagar
vi l lages. As we shall see in the next sect ion, land leased ou t fo r share-
c ropp ing in Kanzara and K inkheda is no t as good as bu t not decidedly
in fe r io r to owned and operated land . Thus farmers w h o lease in land in
the A k o l a vi l lages have a h igher qua l i t y , f ixed resource base more con-
ducive to the intensive appl icat ion o f var iable inputs than s imi lar owner
operators c u m tenants in the Mahbubnagar vi l lages. M o r e o v e r , the ranks
of the leasers ou t in the A k o l a vi l lages are largely f i l led by ind iv iduals
w h o are no t that c o m m i t t e d to f a rm ing . Farmers w h o suffer f r o m alco-
ho l ism and gambl ing have a greater propensi ty to lease ou t the i r l and .
Others are p r imar i l y interested in occupat ions outs ide agr icu l ture . T h u s ,
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in the A k o l a vi l lages, where dry land can be product ive ly and prof i tab ly
fa rmed , i n fo rmat ion on tenancy behavior over several years is valuable
in ident i fy ing management skil ls and commi tmen t , wh ich translate in to
higher land product iv i ty . Because such management differences exist and
are mani fested in the market fo r tenancies, more economic value can be
produced f r o m land w i t h tenancy than i f each fa rmer were restr icted to
cu l t ivat ing solely their own landhold ing.
Land Quality 
Dif ferences in land qual i ty favor ing small farmers are o f ten c i ted as one
reason why , most ly in i r r igated agricul ture in South and Southeast As ia ,
product iv i ty per uni t of area is usually higher as fa rm size decreases
(Bha l la 1979). Several reasons, inc luding Sen's (1964) Ma l thus ian hy-
pothesis and Bhagwat i and Chakravarty 's (1969) distress sales hypothesis,
have been put fo rward to account fo r why smal l f a rm households may
o w n bet ter qual i ty land than larger fa rm households. T h e idea under ly ing
the Mal thus ian hypothesis of Sen is that more fer t i le land can accom-
modate more popula t ion g rowth , which in tu rn w i l l result in smaller farms
and p lo t size. The distress sale hypothesis is more t ransparent . Beh ind i t
is the argument that farmers w i l l c l ing to the i r bet ter qua l i ty land and
sell the i r worse land. Because small farmers are more l i ke ly to incur
distress sales than large farmers, land qual i ty over t ime should be higher
on smaller farms.
We evaluated the var iat ion in land qual i ty by f a r m size f r o m three
perspectives: (1) an index of resource stabi l i ty est imated f r o m p lo t data
fo r cu l t ivator households in the six villages f r o m 1975/76 to 1979/80, (2)
subject ive land prices, and (3) land revenue rates. The f irst measure bui lds
on an analysis of crop fa i lure in the study vil lages (Singh and W a l k e r
1984). C r o p fa i lure is an extreme and transparent consequence of in ter -
act ing agrocl imat ic , b io logica l , and soil condi t ions. I t of fers an empi r ica l ly
clearer a l though perhaps cruder approx imat ion to di f ferences in the qua l -
i ty of the resource endowment than any other measure. T h e second index,
subject ive land prices, was assigned to each f ield by the resident inves-
t igators. They incorporate in fo rmat ion f r o m a number of sources, in-
c lud ing revenue records, farmers ' subjective evaluat ions of land qua l i t y ,
and percept ions of the resident investigator on qual i ta t ive di f ferences in
land . T h e t h i r d measure, land revenue rates, was taken f r o m records o f
the vi l lage c lerk. The revenue rates, which are the basis f o r tax ing land ,
have no t kep t pace w i t h in f la t ion and are st i l l based largely on assessments
made in the n ineteenth century.
Each measure projects about the same picture regard ing mean signif-
icant dif ferences in land qual i ty by farm-size g roup ( tab le 6.6). In A u -
repal le , smal l farmers cul t ivate an infer ior qual i ty resource base. C o m -
pared to large farmers, they have less access to i r r i ga t ion . Part of the
dispar i ty in land qua l i ty in Au repa l l e arises f r o m government land grants
of wasteland or land w i t hou t immed ia te access to i r r iga t ion to landless
labor households. In contrast i n D o k u r , many smal l f a r m households o w n
land in the command area o f the large vi l lage tank . In Shi rapur and
K a l m a n , the opposi te obta ins ; the soils of smal l farms are usual ly deeper,
w i t h greater soi l mois ture re ten t ion capacity. In K i n k h e d a and Kanzara ,
where the d ry land resource endowment is r icher and more homogeneous,
systematic di f ferences in l and qua l i ty across the three farm-size classes
d i d no t emerge.
These results appear to be locat ion specif ic, and they cast doub t on
the universal i ty and appl icab i l i ty o f b road general izat ions about f a r m size
and land qua l i t y in Ind ia 's semi-ar id t ropics. F u r t h e r m o r e , they suggest
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Table 6.6. Paired comparison for significant differences in means of household resource
stability indices, subjective land prices, and land revenue rates, by farm-size
class and village
Village
Aurepalle
Dokur
Shirapur
Kalman
Kanzara
Kinkheda
Farm-size Class Comparison 
Small and 
Medium
-0.13a
-0.75b
-1.82c
-0.18
0.17
4.28**d
2.12*
2.60**
3.87**
0.18
0.12
2.92**
0.29
-0.71
0.57
-0.61
-1.03
0.59
Small and Medium and 
Large Large 
-2.93** -2.55*
-5.94** -4 ,91**
-3.87** - 2 , 3 1 *
-0.73 -0.53
-0.21 -0.36
6.95** 1.37
2.24* -0.24
3.57** 0.52
6.04** 1.62
2.23* 1.92
1.63 1.40
5.56** 3.09**
-0.94 -1.19
-5.74** -5.59**
-1.19 -2.43*
-0.60 -0.32
-3.20** -1.58
-0.35 -1.02
aA positive t value marked with asterisks shows that per hectare household resource stability of the
first group is significantly greater than the second. The converse applies to a negative t value. Means
are estimated with pooled data from 1975/76-1979/80.
bt values for differences in mean household subjective land prices.
ct values for differences in mean household land revenue rates.
d
* and ** indicate statistical significance at the 0.05 and 0.01 levels, respectively.
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that i f dif ferences in economic efficiency by fa rm size are measured ei ther
w i t h a simpl ist ic f ramework of factor ou tpu t rat ios (Pagl in 1965) or w i t h
a more appropr ia te dual theoret ical approach, such as the prof i t func t ion
( L a u and Yo topou los 1971), and differences in land qual i ty were not
considered, biased inferences could be d rawn in three of the six vil lages.
Tenancy
Tenancy is one area of appl ied survey research where longi tud ina l studies
can marked ly improve the qual i ty o f i n fo rma t ion . Unrave l ing landown-
ership and contractual arrangements is a complex task made more di f f icul t
by tenancy legis lat ion, which induces some landowners to underrepor t
tenancy. Increasing r ights w i th dura t ion of occupancy are expl ic i t ly rec-
ognized in the Tenancy Acts . I t was on ly after two years of observing
respondents wo rk ing in their and others ' f ie lds and others wo rk i ng in
respondents' f ie lds and crosschecking i n fo rma t ion in the p lo t cu l t i va t ion ,
resource endowment , and transactions schedules that we were reasonably
conf ident that the tenancy data were re l iable.
T h e f ind ings repor ted in this section are der ived p r imar i l y f r o m survey
research by Jodha (1981a) on sharecropping and f ixed rent transactions
among respondents in the six study vil lages f r o m 1975/76 to 1978/79 and
f r o m recent analysis of p lo t cu l t ivat ion data by Shaban (1985, 1987) on
the product ive efficiency of tenancy compared to owner opera t ion . The
results f r o m those two studies, part icular ly Jodha's, are o f ten counter-
in tu i t ive or at least do not con fo rm w i th the popular percept ion of a 
l im i ted incidence of tenancy (Omved t 1981) or of large landlords ex-
p lo i t ing small farmers and landless laborers in u n i f o r m , nar rowly speci-
f ied, and r ig id contractual arrangements. We d o , however , f ind substan-
t ia l evidence to support the widely held v iew that sharecropping does
result in a loss in product ion efficiency compared to owner opera t ion or
f ixed rent ing.
Incidence and Characteristics 
The incidence of tenancy varies sharply f r o m region to reg ion across
India 's S A T . Tenancy is most common in the drought -prone Sholapur
vi l lages, where f r o m about one-f i f th to one- th i rd of the gross cropped
area of respondents was sharecropped f r o m 1975/76 to 1982/83 ( table
6.7). In contrast , on ly about one f ie ld in twenty was fa rmed by a tenant
in Au repa l l e , where f ixed rent ing is more popular than sharecropping.
L a n d l o r d absenteeism is greater in Aurepa l le than in the other study
vil lages. Absenteeism tips the scales in favor of f ixed ren t ing because the
land lo rd has a harder t ime mon i to r ing the tenant 's e f fo r t . A l s o , Au repa l l e
is the on ly vi l lage where smal l groups of tenants band together to lease
in wet land on a f ixed rent contract known as arkapalu, in wh ich ou tpu t
i s d i v ided p ropor t i ona l l y to the share o f dra f t power con t r ibu ted ( M o h a n
Rao 1985).
Th is reg ional var ia t ion has persisted over t ime . Wage re lat ions, char-
acterist ic o f owner ope ra t i on , do not appear to be displacing tenancy.
P lo t t ing the incidence of sharecropping and f ixed cash rent ing f r o m 1975/
76 to 1984/85 even suggests an upward t rend in the incidence of tenancy.
M u c h of that t rend is i l lusory because respondents under repor ted tenancy
in 1975 and 1976 in a l l the vi l lages, par t icu lar ly in Shi rapur , where the
level of tenancy today is about the same as chronic led by Dan twa la and
D o n d e (1949) fo r comparab le vi l lages in the B o m b a y Deccan immedia te ly
after Independence.
A l t h o u g h b o t h sharecropping and f i xed ren t ing coexist in each v i l lage,
sharecropping is c lear ly more prevalent in the Maharasht ra vi l lages and
D o k u r . B u t the incidence o f pure sharecropping, ident i f ied w i t h the cul -
t i va t ion o f on ly sharecropped l and , is l o w , about one household in twenty-
f ive du r i ng any c ropp ing year. As in much of I n d i a , most tenancy is
m i xed : sharecroppers and f ixed renters also cul t ivate the i r o w n land dur-
ing the c ropp ing season. T h e ra t io of m ixed to pure tenancy in the six
vil lages in the late 1970s and early 1980s was about 3.8 : 1.0.
A considerable share of the land leasing— tenancy and leasing are used
interchangeably in this section to embrace bo th f ixed rent ing and share-
c ropp ing—wou ld also be cal led reverse tenancy, def ined as larger owners
leasing in land f r o m smal ler owners. Reverse tenancy, account ing fo r 43
and 55 percent of the tenancy transactions f r o m 1975/76 to 1978/79, was
most prevalent in K a l m a n and D o k u r , respect ively, and least widespread
in K inkheda (13 percent of the transact ions) (Jodha 1981a). Nonetheless,
on average across the six v i l lages, partners coming f r o m the same fa rm-
size g roup were m o r e c o m m o n (47 percent) than reverse tenancy (32
percent) and land leasing by larger to smal ler farms (22 percent ) .
T h e ma jo r i t y (168 o f 211) o f heads o f cu l t i va tor households own ing
land in 1982/83 at some t ime in the i r l ives have par t ic ipated in tenancy
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Table 6.7. Incidence of tenancy in the study villagesa
Village
Aurepalleb
Dokurc
Shrrapurb
Kalmanc
Kanzarab
Kinkhedac
Tenure
Owner-operated
96.4
84.1
64.5
77.6
83.9
92.2
Sharecropped
0.5
15.0
35.5
22.1
12.3
7,7
Fixed Rent 
3.1
1.0
0.0
0.3
3.8
0.1
Source: Shaban (1985: table 6.3).
a% of gross cropped area, based on cropping season observations for 7,678 cultivated plots.
bRefers to eight cropping years, 1975/76-1982/83.
c
 Refers to five cropping years, 1975/76-1979/80.
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transactions. Across the six vi l lages, the number ( for ty- three) of cu l t ivator
households that had not part ic ipated was about the same as the number
( th i r ty-s ix) that had taken both sides of a t ransact ion.
A l t h o u g h the tenancy marke t is act ive, tenancy does not appear to be
a means to acquire land or accumulate wea l th . In on ly 5 percent of land
purchases, documented in the retrospective survey, d id the prospective
buyer fa rm the p lot before purchasing i t . O n l y 2 percent of the sample
households have histories consistent w i t h the concept of a tenancy ladder,
w i t h a progression f r om landless labor to tenant to owner operator .
The br ie f dura t ion of most leases represents one feature of tenancy
that is wide ly shared by the study vil lages. The m a j o r i t y , or about 60
percent of the sharecropping and f ixed rent contracts, were fo r on ly one
cropping season. A l t h o u g h enforcement of tenancy legislat ion has been
direct ly responsible for the transfer of l i t t le i f any land in the study
vil lages, landowners are certainly aware of the legislat ion and the threat
of losing land to tenants on longer- term leases (Ca in 1981). Tenancy
legislat ion has led to the demise of longer- term contractual arrangements
such as rehan tenancy in Aurepa l le . The practice of rehan was simi lar to
usufruct mortgage, where the owner signs over the cu l t i va t ion r ights of
the land to the tenant in exchange for a loan . No cases of rehan were
repor ted in Aurepa l le among the respondents f r o m 1975 to 1985. Rehan 
was a common practice before the advent of tenancy legislat ion ( M o h a n
Rao 1985). Moreover , landowners know that cu l t ivat ing publ ic land in
the vi l lage is the most direct means to establish an ent i t lement c la im by
the t i l ler .
Thus , tenancy legislation could part ia l ly expla in what appears to be
the annual shuff l ing of partners and land in tenancy transactions. Shorter
dura t ion leases even in a geographic area as smal l as a vi l lage mean that
i t is more di f f icul t fo r the landowner to obta in and ut i l ize in fo rmat ion on
the wo rk performance of the tenant and harder f o r the tenant to gauge
the agronomic wo r th of the p lo t in al locat ing household resources for
f ie ld cu l t ivat ion between his own and leased in p lo ts . As po in ted ou t by
classical economists, short leases discourage the use of inputs such as
manure that farmers ( r ight ly ) bel ieve have a residual or more last ing
effect ( longer than one year) on crop yields.
H o w much contract dura t ion wou ld lengthen w i t hou t tenancy legis-
la t ion under the present agrarian structure is a mat ter of conjecture. I f
tenancy legislat ion substantial ly reduces the per iod ic i ty of leasing, in-
creasing the costs of acquir ing and act ing on i n f o rma t i on fo r bo th par t -
ners, then the static ineff iciency costs of sharecropping, wh ich are dis-
cussed later in this chapter, cannot be b roken d o w n to measure the
separate contr ibut ions of tenancy per se and the per iod ic i ty effect induced
by tenancy legislat ion.
A n o t h e r tenancy-related feature common to several o f the study v i l -
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lages is the in fe r io r soi l qua l i t y o f sharecropped compared to owner -
operated p lo ts . Across the six vi l lages the mean per acre value of owner -
operated plots was about 15 percent h igher than sharecropped p lo ts .
W h e n evaluated f r o m a perspect ive of c rop fa i l u re , there were also pos-
i t i ve and stat ist ical ly signif icant di f ferences in the resource stabi l i ty in-
dices, descr ibed ear l ier in this chapter , be tween owned and sharecropped
f i e lds i n D o k u r , Sh i rapur , and K a l m a n (Singh and W a l k e r 1982). D i f -
ferences were posi t ive bu t no t stat ist ical ly signif icant in the A k o l a v i l lages,
where l and qua l i t y is more homogeneous. These di f ferences are consistent
w i t h a scenario of owners f a rm ing the i r bet ter f ie lds and leasing ou t the i r
mo re marg ina l p lots w h e n the owner decides to sharecrop ou t some land .
A more marg ina l p roduc t i on env i ronment in t u r n impl ies that one impetus
fo r tenancy is r isk shar ing, assuming that re turns to f a rm ing on more
marg ina l land are more var iable than what is ob ta ined f r o m cu l t i va t ing
bet ter l and .
Terms and Conditions of Leasing 
F r o m Jodha's (1981a) carefu l eva luat ion we can draw the fo l l ow ing gen-
eral izat ions about the terms and condi t ions of sharecropping transact ions.
F i rs t , there was a great deal of var ie ty in leasing condi t ions to reflect
ind iv idua l landowner and tenant circumstances, par t icu lar ly in the Ma-
harashtra vi l lages. Nonetheless, in a vi l lage l i ke D o k u r , where purchased
inputs are intensively u t i l i zed , f i f ty- f i f ty inpu t and ou tpu t shar ing describes
more than 90 percent o f the transact ions. In contrast in Sh i rapur , where
l i t t le i f any imp roved inputs are used on owner -opera ted d ry land f ie lds ,
the tenant is responsible fo r supply ing al l inpu ts , ma in ly seed, labor , and
draf t power , and receives a 50 to 75 percent ou tpu t share.
Second, tenancy contracts were no t cast in stone bu t were o f ten f lex ib le
enough to incorpora te i n f o rma t i on f r o m midseason p roduc t ion con t in -
gencies. Fo r examp le , in the Maharasht ra vi l lages the tenant 's share in
ou tpu t cou ld be negot ia ted upwa rd i f the landowner fa i led to p rov ide his
inpu t share s t ipu lated in the lease. Wi th in-season p roduc t ion adjustments
resul t ing in increasing cu l t i va t ion costs borne by the tenant usual ly en-
abled h i m to c la im a h igher share of ou tpu t .
T h i r d , l i nked transact ions between land and o ther factor and p roduc t
markets were no t that prevalent bu t st i l l d i d represent a sizable share
(about 12 percent) of tenancy transact ions. M o s t of these transactions
spanned the land and credi t markets . L i n k e d transactions were most
c o m m o n in Shi rapur and K a l m a n , where tenants p rov ided advances o r
loans to landowners to lease in l and . T h e amoun t g iven was usual ly
adjusted against the landowner 's share at harvest. Tenants w h o d i d no t
fu rn ish such advances o f ten had to bear a h igher p r o p o r t i o n of i npu t
costs.
F o r t h , m a n y tenancy arrangements i m p r o v e d the r i sk -bear ing capacity
of the landowner as r isk was transferred to or shared by the tenant ( table
6.8). Add i t i ona l l y , about 60 percent of the tenancy transact ions in the
Sholapur villages f r o m 1975/76 to 1978/79 had impl icat ions fo r in te r tem-
pora l adjustment to r isk (Wa lke r and Jodha 1986). These transactions
represented a cont inu ing at tempt by farmers to adjust to resource losses,
part icular ly depleted bul lock stocks, incur red du r ing the 1971 to 1973
drought .
F ina l ly , unless the owner p rov ided a considerable quant i t y of pur -
chased inputs , such as inorganic fer t i l izer and seed of m o d e m cul t ivars,
the tenant decided what crop to p lant . In genera l , tenants made man-
agement decisions or the decisions were taken j o i n t l y by the two part ies.
Eswaran and K o t w a l (1985) have expla ined the coexistence of f ixed
ren ta l , sharecropping, and owner opera t ion in the same local i ty by h igh-
l ight ing the managerial ro le of the land lo rd and the supervisory funct ion
of the tenant. Jodha's evidence suggests that in most contracts in the
study vil lages tenants were also in t imate ly invo lved in manager ia l deci-
sions.
Taken together, these f ive general izat ions a l l po in t to the over r id ing
conclusion that tenancy agreements were entered i n to by mu tua l consent
and not by coerc ion.
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Table 6.8. Risk implications of tenancy arrangements in the Sholapur villages, 1975 to
1978
Tenancy Arrangement 
(N farms) 
Rent essentially fixed but subject to
harvest (1)
Rent fixed, independent of harvest (2)
Advance loan, rent subject to harvest (2)
Input and output sharing (14)
Input (excluding bullock) and output
sharing (29)
Input and output sharing with adjustable
advance loan (30)
Net output sharing (19)
Net output sharing with adjustable
advance loan (17)
Risky plot tenancy with no fixed rental, no
advance loan, meager crop share (19)
Mid-season leasing with share in output
(9)
Land lease linked to labor and credit
contracts (22)
Source: Walker and Jodha (1986: table 2.6).
Risk Implication 
Implicit risk sharing
Risk transfer to tenant
Implicit risk sharing; risk/loss management
Explicit risk sharing
Explicit risk sharing; risk/loss management
Explicit risk sharing; risk/loss management
Risk transfer to tenant
Risk transfer to tenant; risk/loss
management
Implicit risk sharing
Risk transfer to tenant
Explicit risk sharing; risk/loss management
176 / Welfare and Factor Markets
Determinants of Tenancy 
A l t h o u g h farmers gave many reasons why they leased in and leased ou t
l and , the most c o m m o n exp lanat ion fo r most transactions centered on
resource ad jus tment (Jodha 1981a). In Shi rapur and K a l m a n , the 1971
to 1973 drought led to increased bu l lock mor ta l i t y and sales by many
cu l t iva tor household w h o faced rap id ly r is ing fodder pr ices. Fo l l ow ing
the d rough t , many households cou ld or d i d no t buy bu l locks to re in i t ia te
cu l t i va t ion . A b o u t 24 percent o f a l l households in the t w o vi l lages had
to lease ou t the i r land in 1974/75 (Jodha, A s o k a n , and R y a n 1977).
A seasonal h i r i ng marke t f o r d ra f t power does exist bu t is t h i n ma in ly
because the shr ink ing and swel l ing proper t ies of the heavy clay soils in
the Sholapur reg ion great ly increase the need fo r t ime ly t i l lage and cul -
t i va t i on , wh i ch in t u rn means that the demand fo r bu l lock h i r i ng is ex-
t remely seasonal. Jodha's analysis of the tenancy data f r o m 1975/76 to
1978/79 c lear ly shows that tenancy transactions tended to equal ize
land : bu l lock rat ios. Be fo re leasing, the mean land area per owned b u l -
lock in K a l m a n and Shirapur was 18.3 and 30.9 ha fo r landowners and
3.4 and 7.2 ha fo r tenants. Fo l l ow ing tenancy, land area per bu l lock
decl ined to 5.5 and 5.8 ha fo r landowners and increased to 7.2 and 8.2
ha fo r tenants.
Saying that farmers sharecrop to adjust owned bu l lock endowments
to the i r land base st i l l begs the quest ion of what mot ivates sale and
purchase transactions in the bu l lock marke t . U n d o u b t e d l y , resource ad-
jus tment in the bu l lock marke t under l ies much o f the mo t i va t i on fo r
tenancy in South As ia (Bl iss and Stern 1982; N a b i 1985), bu t such an
explanat ion is to some extent superf icial w i t hou t a deeper understanding
of why the marke t fo r dra f t power does not adjust .
T h e attractiveness o f a l ternat ive emp loyment oppor tun i t ies in pre f -
erence to cu l t i va t ion and to a demand fo r t ime ly loans (suppl ied by
tenants) were o ther fa i r ly c o m m o n explanat ions given by landowners fo r
tenancy. O n e poten t ia l exp lanat ion that was no t c i ted by farmers and
that d i d no t receive any statist ical suppor t in later analysis by Jodha
(1981a) and Pant (1981) was the need to engage in tenancy transactions
to adjust to di f ferences in household labor avai lab i l i ty . Th is f ind ing fu r -
ther reinforces the no t i on that the vi l lage labor markets are compet i t i ve .
The marke t f o r leasing is also dynamic in the study vi l lages. Arkapalu, 
w i t h g roup f a rm ing by tenants, was no t pract iced in Au repa l l e twenty
years ago. Mos t recent ly , larger farmers in Shi rapur have shown a pref -
erence to give at tached laborers tenancy contracts ra ther than emp loy
them as RFSs. As we saw in chapter 5, the supply of at tached laborers
at the go ing wages is dec l in ing , wh ich in t u r n enhances the comparat ive
pro f i tab i l i t y o f sharecropping f r o m the land lords ' perspect ive.
A t igh ten ing marke t f o r permanent servants prec ip i ta t ing a rise in
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tenancy is not unique to Shirapur. For example, in some dry land vil lages
in M e d a k distr ict o f A n d h r a Pradesh, the number o f permanent servants
has decl ined marked ly over the past decade in response to emerging off-
f a rm employment oppor tun i t ies , main ly in construct ion in Hyderabad ,
100 km away ( C R I D A and I C R I S A T 1986). Contractors nowadays p ro -
v ide interest-free loans to laborers. Agr i cu l tu re in these vil lages is no t
prof i table enough fo r farmers to of fer wages that are as attract ive as those
in the construct ion sector. The decline in attached laborers has led to an
abrupt rise in sharecropping because permanent servants are no longer
avai lable as p lowmen.
Ove ra l l , the picture that emerges is broadly consistent w i t h Binswanger
and Rosenzweig's statement that " tenancy contracts a l low people to make
better use of ind iv idua l endowments and to arr ive at combinat ions of
income, e f fo r t , and risk that reflect their endowments and tastes" (1981:
33).
Static Efficiency Losses 
T h e popular percept ion is that sharecropping is product ive ly ineff ic ient
because there is less incentive to apply var iable inputs to rented land
relat ive to f ixed rent ing or owner opera t ion . I ndeed , this percept ion is
what wou ld be predicted by the t rad i t iona l Marsha l l ian approach to m o d -
el ing the product ion consequences of tenancy. The ma in compet ing school
of thought is Cheung's (1969) approach, wh ich assumes that landlords
can effect ively and inexpensively mon i to r tenants ' act iv i t ies. W i t h this
assumption one obtains the general result that sharecropping does not
imp ly an efficiency loss because the intensity of cu l t iva t ion and the mar-
ginal products of the factors of p roduct ion are equated across owned and
sharecropped land. Conversely, the presumed inab i l i ty o f the land lo rd to
mon i to r the tenant's w o r k direct ly leads to less intensive cu l t i va t ion and
lower product iv i ty on sharecropped land in the Marsha l l ian approach.
Impl icat ions f r o m the two compet ing models are no t easily tested
because in most empir ica l applications i t is ext remely d i f f icu l t to disen-
tangle the pure tenancy effect f r o m differences in household resource
endowments and personal characteristics, access to nont raded inputs , and
prices of t raded inputs and outputs (Shaban 1987). The easiest way to
c i rcumvent these confounding effects is to compare factor intensit ies and
product iv i ty indices between owned and sharecropped land in the same
household (Be l l 1977). One on ly has to con t ro l fo r plot-specif ic d i f fer -
ences in resource endowments.
The h igh incidence of m ixed tenancy in the study vil lages a l lowed
Shaban (1987) to carry ou t such a compar ison. The core of Shaban's
elegant, s imple analysis is presented in table 6.9. The th i rd l ine shows
the mean percent di f ference in average input intensi ty and ou tpu t on
sharecropped relat ive to owner operated plots fo r the same household.
These mean dif ferences in average input use and ou tpu t are t ru ly large,
but there was considerable var ia t ion f r o m vi l lage to v i l lage. (Shaban
suggests that this var ia t ion can be expla ined by dif ferences in terms of
the contract . Fo r example , in D o k u r , where average factor intensit ies
and ou tpu t product iv i t ies were no t statist ical ly d i f ferent at the 1 percent
leve l , the terms were usual ly more favorable to tenants than in the o ther
vi l lages.) Con t ro l l i ng fo r the effects of soi l qua l i ty and use of i r r i ga t ion ,
tenancy signif icant ly explains di f ferences in the use intensi ty of fami l y
labor , h i red female labor , bu l lock d ra f t , and seed use and ou tpu t p r o -
duc t iv i t y between sharecropped and owned f ie lds w i t h i n the same house-
ho ld in the same c ropp ing year.
Tenancy's re lat ive con t r ibu t ion is recorded in the b o t t o m l ine o f table
6.9. These dif ferences are also substant ial . Sharecropping accounted fo r
an 18.7 percent reduc t ion in ou tpu t and a sizable decl ine in the average
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Table 6.9. Partitioning differences in factor intensity and productivity between owned and sharecropped
land to irrigation, soil quality, and tenancy
Mean
Differences,
Tenancy effect, 
and % Sharea
Mean
differenceb
Tenancy
effectc
% mean
differenced
Irrigation
share
Soil quality
share
Tenancy
share
Relative
contribution
of tenancye
Labor
Family
Male
29.4
17.4
(47)
39.7
32.6
8.2
59.2
23.5
Female
23.5
16.1
(3.4)
55.8
35.9
-4 .4
68.5
38.2
Hired
Maie
10.1
6.2
(3.4)
29.4
34.5
4.1
61.4
18.1
Female
38.9
17.1
(7.9)
33.6
59.9
-3 .9
44.0
17.1
Bullock
Draft
11.1
8.7
(1.6)
29.0
14.8
6.8
78.4
22.7
Seed
10.1
5.8
(3.5)
30.7
62.7
-20.1
57.4
17.6
Fertilizer
6.3
0.3
(3.4)
28.9
77.5
17.7
4.8
1.4
Output
195
94.7
(28.1)
38.4
52.4
-1 .0
48.6
18.7
Source; Adapted from Shaban (1985).
aBased on 270 observations of mixed tenancy from the six study villages for the years listed in footnotes b and c in table
6.7.
bAverage difference in input intensity or output productivity/acre between owned and sharecropped land. Labor and draft
power are measured in hours/ha; seed, fertilizer, and output are in Rs/ha.
c
 Estimated regression coefficients for tenancy holding soil quality and irrigation differences between owned and share-
cropped land constant. Positive values indicate that factor intensities or output productivity were greater on owned relative
to sharecropped land. Standard errors are in parentheses.
dThe share represents % of the mean difference that can be attributed to each variable. The mean difference is estimated
relative to owned land.
eThe tenancy share multiplied by % of the mean difference.
Land / 179
use of fami ly labor and bu l lock dra f t . Di f ferences in fer t i l izer use were
amost ent i re ly because of differences in access to i r r iga t ion . Tha t tenancy
an exp la in a substant ial share of the di f ference in seed use is surpr is ing
nd suggests that farmers were p lant ing more extensive crops on land
harecropped i n . W h e n Shaban carr ied ou t the compar ison on the most
c o m m o n cropp ing system in the sample, sole-cropped post - ra iny season
o r g h u m , he st i l l a t t r ibu ted sizable dif ferences in labor and draf t power
intensity and ou tpu t p roduc t iv i t y to tenancy, bu t seed use on owned and
harecropped in land d i d not d i f fer appreciably. Those results indicate
hat farmers are apt to apply less labor and draf t power to the same
ropp ing system and to sow more extensive, lower-va lued crops on share-
ropped land . A d d i t i o n a l analysis o f m ixed tenancy between owner-
operated and f ixed rented plots showed that differences in inpu t rat ios
vere no t large.
Dispar i t ies in inpu t use intensit ies and ou tpu t product iv i ty on owner
operated and sharecropped in land could stem f r o m either differences in
input qual i t ies or quant i t ies. A g a i n , focusing the analysis on the 1,300
o rghum plots in the sample, Shaban found that fami ly labor and draf t
power were signif icantly more product ive on owned relat ive to share-
ropped plots. Di f ferences in input qual i ty accounted for roughly hal f
he di f ference in ou tpu t product iv i ty per hectare whi le the o ther hal f was
:xplained by dif ferences in input quant i ty .
Clear ly the data conf i rm the popular percept ion , based on the Mar -
hal l ian approach, that sharecropping does result in fa i r ly sizable ef f i -
iency losses in d ry land agr icul ture. Land lords cannot cost effect ively
mon i to r the w o r k per formance o f tenants.
lmplications for Theoretical Models 
The empir ica l evidence, presented in this section and in o ther chapters,
suggests that theoret ical models consistent w i t h the land marke t f o r ten-
ancy in the six study vil lages should be based on some of the fo l l ow ing
assumptions: (1) signif icant costs of mon i to r i ng tenants' e f fo r t , (2) th in
bul lock h i re markets , (3) incomplete insurance markets , (4) compet i t ive
labor supply open to bo th tenants and landlords, (5) landownership by
tenants, (6) r isk-averse landlords and tenants, and (7) management de-
cisions taken by tenants or j o in t l y between tenants and landlords. Mode ls
such as Cheung's that assume away mon i to r i ng problems do not generate
refutable hypotheses relevant to the marke t f o r tenancies in India 's semi-
ar id t ropics. The more pract ical impl icat ions of Shaban's estimates on
the product ive ineff iciency of sharecropping are discussed in the con-
c lud ing section of this chapter.
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Fragmentat ion and Consol idat ion
In 1917, M a n n observed that land f ragmenta t ion was an impor tan t con-
straint to ra is ing p roduc t i v i t y in d ry land agr icu l ture in P imp la Soudagar,
a vi l lage in the B o m b a y Deccan ecological ly s imi lar to Shi rapur and
K a l m a n . U n a n i m i t y or even consensus is rarely ob ta ined in economics,
bu t seasoned observers, regardless of nat iona l i ty or ideological persua-
s ion , o f agrar ian structure and r e fo rm in Ind ia agree w i t h M a n n : L a n d
f ragmenta t ion exacts a heavy to l l in economic ineff ic iency (Dan twa la
1959; Lade j insky 1977; Mosher 1966; Nanavat i 1953; Tho rne r 1965). C o n -
so l idat ion potent ia l ly enhances the attractiveness of f a rm investment op-
por tun i t ies , par t icu lar ly those such as tubewe l l i r r iga t ion that relate to
land and water management , improves marke t access, diminishes the cost
of labor superv is ion, and in general sets the stage fo r the expression of
improved manager ia l per formance. Despi te these apparent benefits and
operat iona l programs in most states, consol idat ion schemes have on ly
been successful on a widespread scale outside Ind ia 's d ry land semi-ar id
tropics in i r r igated Pun jab , Ha ryana , and western U t t a r Pradesh.
In this sect ion, we analyze several aspects re lat ing to land f ragmen-
ta t ion and the demand fo r consol idat ion in Ind ia 's semi-ar id t ropics. One
can hypothesize a p r i o r i that the demand fo r consol idat ion is not as strong
as in i r r igated agr icu l ture in Ind ia 's nor thwestern states because the in-
cidence of f ragmenta t ion is no t as great , the scope is less to exp lo i t
g roundwater resources, and the demand fo r spatial d iversi f icat ion w i t h i n
a vi l lage is h igher in d ry land agr icu l ture. W h i l e the general out l ines of
those hypotheses undoubted ly have some va l id i t y , there is much we do
not k n o w about land f ragmenta t ion and the prospects fo r consol idat ion
in Ind ia 's S A T . We have precious l i t t le empi r ica l evidence on (1) the
level o f land f ragmenta t ion , (2) how f ragmenta t ion is changing w i t h i n
and between generat ions, (3) the effects o f land subdiv is ion on f ragmen-
ta t i on , (4) reasons why some f ie lds are subdiv ided at inher i tance and
others are no t , (5) effect ive means to make subdiv is ion more cost ly, (6)
how farmers perceive the costs and benefits of f ragmenta t ion , and (7)
h o w closely those percept ions are ref lected in empi r ica l estimates of costs
and benefits.
Research on these issues is increasingly top ica l because the G o v e r n -
ment o f I n d i a , together w i t h state governments , has embarked on an
ambi t ious technology transfer p rogram w i t h i n the context o f watershed
management . Several hundred watersheds, ranging in size f r o m several
hund red to several thousand hectares, are envisaged or are being devel -
oped in the Seventh F ive-Year P lan . T h e experience w i t h small-scale
watershed deve lopment in d ry land agr icul ture in Ind ia 's S A T has thus
far shown that the potent ia l scope fo r g roup act ion is l im i t ed ( D o h e r t y ,
M i r a n d a , and K a m p e n 1982), and vo lun ta ry acceptance of soi l conser-
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vat ion and land and water management practices is predicated on re-
specting farmers ' f ie ld boundaries ( R y a n , V i r m a n i , and Swindale 1982).
Ga in ing such respect o f ten involves a sharp t radeof f between what is
technical ly op t ima l and logistical ly feasible. Add i t i ona l l y , almost every
watershed contains some defaulters who are no t el ig ible for inst i tu t ional
credi t . There fo re , the prospects fo r watershed development (and fo r using
a watershed as a locus fo r technology t ransfer) are cond i t ioned by the
relat ive number o f farmers and p lots in the watershed, wh ich in t u r n
par t ia l ly depends on the incidence of land f ragmenta t ion and land sub-
d iv is ion at inher i tance. Accord ing ly , f ragmenta t ion in this section is
v iewed not on ly f r o m the pr ivate vantage po in t o f the ind iv idua l fa rmer
but also f r o m the publ ic perspective of government- f inanced watershed
development .
Th is section draws heavi ly on Ba l labh and W a l k e r (1986). Because
land f ragmentat ion means di f ferent things to d i f ferent peop le , we define
what we mean by land f ragmentat ion in the next subsect ion.
Definitions
L a n d f ragmenta t ion is synonymous w i t h a spatial ly dispersed fa rm ho ld ing
in wh ich land held by an ind iv idua l (o r und iv ided fami l y ) is scattered
throughout the vi l lage (or in ne ighbor ing vi l lages) in p lots separated by
land in the possession of others (Roya l Commiss ion on Ag r i cu l t u re 1928,
as c i ted by Roy 1983).
Fragmentat ion is of ten equated w i t h small f a rm size ( Igobozur ike 1970;
Government of Ind ia 1976). Da ta are seldom avai lable that a l low the
researcher to separate f ragmentat ion and f a r m size. W h e n w o r k i n g w i t h
group or secondary data, most researches use as proxies fo r measur ing
f ragmenta t ion the number o f f ie lds per household (Evenson and B i n -
swanger 1984) or the number of f ie lds per un i t area (Bardhan 1973). B o t h
of these measures are usually h ighly corre lated w i t h f a r m size.
To measure f ragmentat ion proper ly , one needs i n f o rma t i on on three
at t r ibutes: (1) the number of noncont iguous f ie lds in the ho ld ing , (2) the
area of each f ie ld, and (3) the locat ion of each f ie ld w i t h reference to
every o ther f ie ld in the same ho ld ing and to the vi l lage homestead.
We have data on the f i rs t two attr ibutes and on how near each p lo t is
to the vi l lage residence. I n fo rma t ion on the number o f noncont iguous
f ields per ho ld ing and the size of each f ie ld can be readi ly combined in to
a land f ragmenta t ion index by re ly ing on measures of economic concen-
t ra t ion or statistical diversi ty. We define a land f ragmenta t ion index as
one minus the Simpson index of diversi ty (Pat i l and Ta i l l ie 1982). The
index F is calculated fo r each fa rm house i fo r c ropp ing year t and rep-
resents one minus the sum of the squared p ropo r t i ona l area of each f ie ld:
Fit = 1 - ( WiJt ) 2 
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where W i j t equals the p ropo r t i ona l area o f f ie ld j to owned land o f house-
ho ld i in year t . T h e index equals O fo r a ho ld ing conta in ing one f ie ld,
approaches 1 fo r an ext remely f ragmented ho ld ing compr ised of many
spatial ly dispersed parcels of equal size, a n d , un l i ke the measures c i ted
ear l ie r , is independent of f a r m size.
Incidence of Land Fragmentation 
I n th is subsect ion, we rev iew evidence on the level o f f ragmenta t ion in
d ry land agr icul ture in Ind ia 's semi-ar id t ropics. We re ly on t w o sources:
secondary i n fo rma t i on f r o m the NSS and p r imary data f r o m the study
vi l lages.
D a t a that pe rm i t in ter reg iona l o r i n te r tempora l comparisons o f the
incidence o f land f ragmenta t ion in Ind ia are exceedingly sparse. To ou r
knowledge , the on ly publ ished regional estimates o f land f ragmenta t ion
are based on data col lected du r ing the seventeenth r o u n d (1961/62) of
the NSS (1968). T h e NSS data are no t suff ic ient ly disaggregate to a l low
one to calculate the land f ragmenta t ion index descr ibed ear l ier in the
paper ; there fo re , on ly the convent iona l measures o f land f ragmenta t ion
are repor ted in table 6.10. Those estimates suggest that land f ragmen-
ta t ion is much mo re severe in eastern Ind ia and in the no r the rn i r r iga ted
bel t compr is ing western U t t a r Pradesh, Pun jab , and Haryana than in the
semi-ar id t rop ica l states ( table 6.10).
Because of the success of consol idat ion programs in Ha ryana , Pun jab ,
and western U t t a r Pradesh, land f ragmenta t ion in that reg ion is un-
doubted ly m u c h less today than what is suggested by the 1961/62 data.
Conso l ida t ion programs have no t made any inroads in o ther states since
1961/62, so the ma in message t ransmi t ted by the data in Tab le 6.10
remains va l i d : F ragmenta t ion in the semi-ar id t rop ica l states pales in
compar ison to what is f o u n d in eastern Ind ia .
In the study vi l lages, the est imated incidence o f land f ragmenta t ion in
table 6.11 is considerably less than what is conveyed by the NSS data in
table 6.10. F a r m households on average o w n f r o m one to three parcels;
in contrast , the mean estimates f o r the semi-ar id t rop ica l states in table
6.10 range f r o m more than three to less than six parcels per opera t iona l
ho ld ing .
Casual empi r ica l evidence fu r the r suggests that the level of land f rag-
men ta t ion is no t that great in the study vi l lages. T h e most f ragmented
ho ld ing in the sample of 173 cu l t iva tor households in 1982/83 conta ined
nine parcels. O n l y about 20 percent of the parcels are less than t w o acres.
Ex t reme f ragmenta t ion ( i n terms of postage stamp size or exceedingly
i r regular d imensions) was no t encountered. (The l i te ra ture is replete w i t h
cases o f ex t reme f ragmenta t ion ; f o r example , the R o y a l Commiss ion on
Agr i cu l t u re in I nd ia in 1928 repor ted f ind ing plots "as smal l as 1/160th
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of an ac re " and other f ie lds "ove r a mi le long bu t on ly a few yards w i d e "
[Roya l Commiss ion on Agr i cu l tu re 1928: 134].)
Compar ing the data in tables 6.10 and 6 . 1 1 , one arr ives at the ines-
capable conclusion that the state data overstate the incidence of land
f ragmentat ion in predominant ly d ry land fa rm ing communi t ies in Ind ia 's
S A T . One can list three reasons fo r a biased p ic tu re . F i rs t , several rounds
(the seventeenth round appears to be no except ion) o f the NSS on land-
ho ld ing count the homestead, that is, the vi l lage residence, as a parcel .
A r a b l e and nonarable land are not dist inguished (Ca in 1983). In contrast ,
on ly arable land is inc luded in table 6 .11 . Second, f ragmenta t ion is un-
doubted ly greater in the more highly i r r igated tracts and h u m i d t rop ica l
costal regions w i th in the S A T states. Hence , we w o u l d expect the state
estimates to show a higher level of f ragmenta t ion than estimates based
on largely un i r r igated vil lages in the dry semi-ar id t ropics. T h i r d , the
data in table 6.10 refer to operat ional ho ld ings, wh i l e those in table 6.11
per ta in to owned holdings. Opera ted holdings on average are somewhat
more f ragmented than owned holdings fo r the sample households.
Table 6.10. Land fragmentation in India in 1961/62, by region and state
Regiona and state 
Semi-arid tropical 
Andhra Pradesh
Gujarat
Karnataka
Madhya Pradesh
Maharashtra
Tamil Nadu
Eastern
Bihar
West Bengal
Orissa
North irrigated 
Punjab (including
Haryana)
Uttar Pradesh
Other
Assam
Jammu and Kashmir
Kerala
Rajasthan
Land Fragmentation 
Parcels per 
Operational
Holding
(N)
4.41
4.32
4.30
3.79
5.30
3.78
4.96
6.90
7.18
7.12
6.39
6.27
4.76
7.78
3.53
2.75
5.09
2.01
4.27
Parcels per Acre of 
Operational
Holding
(N)
0.60
0.61
0.39
0.37
0.53
0.32
1.35
1.70
1.92
1.85
1.32
1.13
0.50
1.75
0.90
0.76
1.45
1.09
0.31
Source: National Sample Survey, seventeenth round, 1961/62.
aRegional averages are the simple means of the state averages.
In spite o f the rather l ow level o f f ragmenta t ion in the study vi l lages,
in ter reg ional var ia t ion in the spatial dispersion of parcels is ma rked .
Fragmenta t ion is greatest in the Mahbubnagar vi l lages and least in the
A k o l a vi l lages. M o r e than hal f the cu l t ivator households in the A k o l a
vil lages o w n on ly one parcel .
Resource endowments and ( to a lesser extent) ins t i tu t iona l regulat ions
in the land marke t account fo r a sizable share of the in ter reg ional var ia t ion
in land f ragmenta t ion . T h e land : man rat ios are higher in the Maha r -
ashtra vi l lages than in the A n d h r a Pradesh vi l lages. Less popu la t ion pres-
sure on land is also signaled by lowered i r r iga t ion intensi ty in the Ma-
harashtra vi l lages.
Var ia t i on in land qual i ty also matters. W i t h i n each v i l lage, soils are
more homogeneous in Kanzara and K i n k h e d a than in the o ther vi l lages
(chapter 3 ) . Less soi l heterogenei ty l imi ts the scope fo r spatial diversi-
f ica t ion, wh ich in t u r n should reduce the pressure fo r land subdiv is ion,
resul t ing in f ragmenta t ion . Greater soil heterogenei ty in Au repa l l e and
D o k u r also makes i t more d i f f icu l t fo r brothers to str ike a bargain w i thou t
hav ing to resort to the equal pa r t i t i on o f a l l p lots a t inher i tance or a t
fami ly d iv is ion.
Some rules and regulat ions apparent ly have had an impact on the
incidence of land f ragmenta t ion . Foremost among these is agrah kriya, 
l i tera l ly meaning " o n reques t , " wh ich was enforced un t i l the early 1960s
in some regions, inc lud ing A k o l a , o f the erstwhi le Cent ra l Provinces.
Agrah kriya s t ipu lated that a fa rmer had to ob ta in a declarat ion cert i f icate
from each b ro ther before he cou ld sell his l and . The cert i f icate stated
that the bro ther (s) were no t interested in buy ing the land or cou ld no t
buy the land at the preva i l ing marke t pr ice . I f a b ro ther wanted to pur-
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Table 6.11. Land fragmentation in 1982/83, by study village
Village
Aurepalle
Dokur
Shirapur
Kalman
Kanzara
Kinkheda
All villages
Observations
(N)
30
27
30
29
29
28
173
Land Fragmentation 
Parcels per 
Farm
Holding (N) 
2.23
2.48
2.13
2.24
1.89
1.57
2.09
Parcels per 
Acre of 
Farm
Holding (N) 
0.37
0.52
0.28
0.17
0.26
0.22
0.30
Mean
Fragmentation
Indexa
0.37
0.41
0.32
0.34
0.28
0.16
0.31
aOne minus the Simpson Index of Diversity. This fragmentation index equals zero for a household
owning a single parcel and approaches one for a household having many parcels of equal size.
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chase the land at the marke t pr ice, then the seller was ob l iged to sell i t
to h i m .
Agrah kriya dampened land f ragmentat ion in two ways. F i rs t , i t in-
creased the cost of transacting land , thereby enhancing incentives fo r
heirs to demand fewer larger-size plots in preference to more smaller-
size plots at inher i tance. Second, i t s t imulated consol idat ion th rough land
marke t transactions by giv ing brothers, w h o o f ten subdiv ided contiguous
plots , f irst op t i on on prospective land fo r sale. A l t h o u g h agrah kriya has
not been enforced in many years, o lder farmers in Kanzara and K inkheda
remember i t as inh ib i t ing land subdivision and as p romo t i ng the exchange
of plots among brothers.
Has land f ragmenta t ion , measured independent ly of f a r m size, in-
creased over t ime? Intergenerat ional changes in land f ragmenta t ion can
be est imated by compar ing the landhold ing immedia te ly preceding in-
heri tance to the ownership pat tern in 1982/83. The f i rst inher i tance was
in 1943, the last in 1982. Because the median year of inher i tance was
1962/63, a reference po in t of 1982/83 provides a comparat ive p ic ture
spanning roughly twenty years.
In contrast to secularly decl in ing fa rm size, documented ear l ier in this
chapter, the level o f land f ragmenta t ion , measured independent ly o f f a rm
size, has not changed appreciably since before inher i tance. Heads of
households in 1982/83 possessed holdings wh ich were as spat ial ly scattered
as those owned by their fathers. On l y in D o k u r has the mean level of
f ragmentat ion not iceably increased in tergenerat ional ly . B u t f r o m the
more social po in t of v iew of a watershed deve lopment au thor i t y , f rag-
mentat ion has risen because the number of owners and parcels w i t h i n a 
given area, usually encompassing many owners, has increased substan-
t ia l ly between generations. As v iewed f r o m that perspect ive, the mean
land f ragmentat ion index across the six vil lages increased f r o m about 0.35
before inher i tance to 0.60 immediate ly after inher i tance.
Land Subdivision 
L a n d subdivis ion is a potent ia l consequence of inher i tance fo l l ow ing the
death of the household head or f r o m the d iv is ion of the j o i n t fami ly
consisting o f one or more mar r ied brothers. In e i ther event , the H i n d u
Law of Inher i tance prevails by which "every male member o f the fami ly
obtains a share in the ancestral proper ty of the fami ly no t on ly on father 's
death but at his own b i r t h ; and l ike the prod iga l son in the parable he
may demand a par t i t ion of the proper ty at any t i m e " (Kea t ing 1912: 53,
as c i ted in Pandit 1969: 153). There are several var iat ions on the H i n d u
Law of Inher i tance in terms of what assets are t ransferred and when
proper ty passes f r o m one generat ion to another , bu t the un i fy ing feature
of al l var iat ions is the r ight of a l l surviv ing males to a fa i r share of the
ancestral p roper ty .
W h e n the j o i n t fami l y splits or the father dies, the sons negot iate on
the subdiv is ion of the p roper ty . O f t en relat ives and vi l lage elders are
cal led upon to mediate disputes. I f the sons cannot achieve unan im i t y
on fa i r d iv is ion , the ext reme f o r m o f land subdiv is ion occurs, where equal
shares of each p lo t are al located to each male heir . Hence , equal land
subdiv is ion usual ly arises as a consequence of last resort when al ternat ive
al lo tments have been exp lo red and avenues fo r a r r iv ing at consent have
been exhausted.
A deta i led p ic ture of the incidence of fami l y d iv is ion and land sub-
d iv is ion f o r the sample households is presented in table 6.12, wh ich pre-
sents data on land subdiv is ion between the t ime the respondent became
household head , usual ly at inher i tance, and 1982/83. A b o u t 29 percent
of the sample households d id no t inher i t land ( i . e . , they were landless at
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Table 6.12. Division of land after respondent became head of the household, until 1982/
83, in number of households and plots by region
Division Category 
Undivided plots 
One heir
Multiple heirs, multiple
plots, joint household
Multiple heirs, one plot,
joint household
Multiple heirs,
household divided,
no plots divided
Divided plots 
One plot divided
equally among heirs
Multiple plots divided
equally among heirs
Multiple plots, each
heir receiving a 
share of each plot,
but unequally
Multiple plots all
divided, but each
heir does not share
each plot
Multiple plots, at least
one plot undivided
and one divided
Total households and
plots
Number of Households, by Region 
Mahbubnagar
21
15
3
3
0
41
6
18
5
3
9
62
Sholapur
27
13
3
5
6
38
9
10
5
2
12
65
Akola
23
9
7
5
2
22
10
1
0
0
11
45
Total
71
37
13
13
8
101
25
29
10
5
32
172
Number of Plots 
Divided
0
0
0
0
0
259
25
90
38
24
82
259
Undivided
261
130
51
13
67
110
0
0
0
0
110
371
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inher i tance) . A b o u t 40 percent o f the remain ing households that had land
to bequeath d i d not subdivide plots. They were comprised of single-heir
households, j o i n t households that d id not d iv ide intergenerat ional ly after
the respondent became household head, and mul t ip le-he i r households
that t ransferred land intact f r o m one generat ion to the next . B u t the
ma jo r i t y (o r 60 percent) of households d id subdiv ide some land inter-
generat ional ly ; 95 percent of mul t ip le-hei r households that spl i t subdi-
v ided some land at inher i tance. A b o u t ha l f those households subdiv ided
each p lo t equal ly among heirs.
Remov ing the thir ty-seven single-heir households gives a sample pop -
u la t ion of 135 f a rm households that cou ld have subdiv ided land at in-
her i tance. Of those, about one household in three engaged in equal land
subdivis ion among heirs, indicat ing that that outcome is no t as rare as
some authors l ike Roy (1983) suggest but also that equal land subdiv is ion
is not an inevi table consequence of the H i n d u L a w of Inher i tance.
At the p lo t leve l , the empir ica l probabi l i ty o f p lo t d iv is ion was 0.41
based on the 630 plots in the sample and 0.52 based on the 500 plots
owned by mul t ip le-he i r households. Ac tua l subdiv is ion resul ted in 880
plots passed on to the succeeding generat ion, an increase of 34 percent .
I f al l plots of mul t ip le-he i r households had been equal ly subdiv ided
among heirs, the or ig inal 630 plots wou ld have been subdiv ided i n to 1,575
plots , about a 250 percent increase. Hence , about 23 percent of the
potent ia l fo r subdivision was real ized. Ac tua l land subdiv is ion resul ted
in considerably less f ragmentat ion than i f equal p lo t subdiv is ion had been
r ig id l y fo l l owed .
Regiona l contrasts in the propensi ty to subdiv ide land are also exh ib-
i ted in table 6.12. In the A k o l a vi l lages, households se ldom d iv ide each
p lo t equal ly among heirs i f there is more than one p lo t to subd iv ide. In
the Mahbubnagar vi l lages, equal subdivis ion of a l l l and at inher i tance is
a f requent outcome.
For the 135 mul t ip le-he i r landowning households in the sample, Ba l -
labh and Wa lke r (1986) analyzed the forces responsible fo r the inter-
household var ia t ion in the incidence of land subdiv is ion. Several p lo t ,
household , and regional characteristics signif icantly (p < .05) in f luenced
subdiv is ion, but the impact of demographic determinants , such as number
and age of heirs, had the strongest effect on subdiv is ion. An addi t iona l
heir above the mean level of 3.0 changed the pred ic ted probab i l i t y of
subdivis ion f r o m 0.45 to 0.57. A p ropor t iona l 10 percent increase in the
mean age of heirs resulted in a 12.7 percent increase in the incidence of
subdiv is ion. T h e relat ive strength and statistical significance of age cor-
roborate the hypothesis that fami ly d iv is ion is a l i fe cycle event par t ia l ly
determined by age. Clear ly , popu la t ion g rowth has strongly cond i t ioned
the t ra jectory o f p lo t subdiv is ion, leading to land f ragmenta t ion in the
study vi l lages.
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T u r n i n g to land character ist ics, the area of the p lo t has a less m a r k e d
effect on subdiv is ion than the to ta l land endowment in number o f p lots
and f a rm size. Nonetheless, smal l p lo ts—those fa l l ing be low the 25 per-
cent cumula t ive d is t r ibu t ion quar t i les—are much less l i ke ly to be sub-
d iv ided . Fo r such p lo ts , the est imated p robab i l i t y fe l l f r o m 0.45 to about
0.15. Th is result suggests that there are s t rong economic and o ther forces
act ing as a f r i c t ion to subdiv ide re lat ively smal l p lo ts . Those forces to
some extent make consol idat ion leg is la t ion, specify ing the size be low
wh ich land cannot be subd iv ided, redundant .
Va r i a t i on in soi l qua l i ty also has a marked inf luence on the decision
to subdiv ide land . V i l lagers appear to be ext remely re luctant to subdiv ide
plots on shal low black so i l . The est imated p robab i l i t y of subdiv id ing a 
p lo t on deep b lack soi l is 0.55. Swi tch ing to shal low black soi l results in
a steep decl ine to 0.20.
These results do suppor t somewhat the f requent ly c i ted hypothesis in
the l i te ra ture that bet ter qua l i ty land is f ound on smaller plots because
of a h igher propensi ty to subdiv ide such land ( R o y 1983). A d d i t i o n a l l y ,
they cal l a t ten t ion to the l i ke ly di f f icul t ies in exchanging land in a publ ic-
sector consol idat ion p rog ram in vi l lages w i t h heterogeneous soils.
Fragmentation and the Land Market 
Changes in the incidence of land f ragmenta t ion w i t h i n a generat ion are
determined by the level and nature o f land marke t transactions. I f the
demand fo r consol idat ion was s t rong, in t ragenerat ional transactions in
the land marke t should pave the way fo r reduced f ragmenta t ion or should
at least par t ia l ly restore the in tegr i ty of holdings wh ich were subdiv ided
at fami ly d iv is ion . We saw ear l ier in this chapter that consol idat ion mo-
t ivated many transactions in the land marke t . Conso l ida t ion d i rect ly or
ind i rect ly p layed a ro le in about ha l f the land purchases made by re-
spondents since inher i tance.
Nonetheless, land marke t transactions d id lead to increased f ragmen-
ta t ion fo r 52 of the 127 sample households that owned land at inher i tance
and in 1982/83. Fo r that sample, wh ich held land at bo th points in t i m e ,
the land f ragmenta t ion index increased on ly marg ina l ly f r o m 0.29 im-
mediate ly after inher i tance to 0.35 in 1982/83. O v e r a l l , t h e n , in t ragen-
erat ional land marke t transactions d id not have much effect on mean
levels o f land f ragmenta t ion . Fragmenta t ion d i d no t increase w i t h i n the
same generat ion fo r the ma jo r i t y o f households.
Costs and Benefits 
In genera l , farmers own ing more than one parcel fe l t that the costs o f
land f ragmenta t ion ou twe ighed the benefits ( table 6.13). A l l 119 mu l t ip le -
parcel holders perceived that l and f ragmenta t ion enta i led some costs.
Increased t rave l t ime and greater prob lems in supervis ing c ropp ing op-
erat ions f igured p rominen t l y as costs. On l y one fa rmer ment ioned that
f ragmentat ion acted as a deterrent to invest ing in i r r i ga t ion .
One suspects that i f this study had been conducted in the Indo-Ganget ic
Pla in the pat tern of responses wou ld have been signif icant ly d i f ferent .
M a n y more farmers wou ld have v iewed f ragmenta t ion as exact ing a dy-
Land / 189
Table 6.13. Farmers' perceptions of the benefits and costs associated with land
fragmentation, by village in 1985
Perceptionsa.b
Costsc
Increased travel
time
Greater
problems in
supervision
Increased time
in operations
Increased risk of
crop loss from
stray cattle
Increased theft
and/or
watching
charges
Reduced
incentives to
irrigate
Benefits
Fragmentation
has some
benefits
Reduced
production
risk
Enhanced
resource
adjustment
Decreased pest
infestation
Fragmentation
has no
benefits
Village
Aurepaile
21
15
2
7
1
0
12
12
6
6
13
Dokur
18
13
16
7
0
1
3
1
2
1
19
Shirapur
21
20
5
12
1
0
21
20
9
1
4
Kalman
16
7
4
5
0
0
13
13
4
2
3
Kanzara
12
12
6
0
0
0
9
5
9
3
9
Kinkheda
7
6
6
2
0
0
10
6
10
1
3
Total
95
73
39
33
2
1
68
57
40
14
51
aPerceptions of cultivator households that owned more than one parcel in the study villages in the
Mahbunagar, Sholapur, and Akola regions.
bPerceptions are not mutually exclusive as some households cited more than one reason for associated
costs or benefits.
CAII households thought that land fragmentation entailed some costs.
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namic cost in e rod ing incent ives to invest in i r r i ga t ion . T h e lack of re-
sponse on investment dis incent ives, po tent ia l l y associated w i t h f ragmen-
ta t i on , amply reflects the scarcity o f g roundwater resources in the study
vi l lages.
On the benef i t s ide, the ma jo r i t y o f the farmers thought that some
benefi ts d i d accrue f rom spatial ly scattered p lots. R isk reduc t ion was
f requent ly a l luded to as a benefic ial consequence of f ragmenta t ion . H o l d -
i ng several spatial ly dispersed parcels was o f ten associated w i t h greater
oppor tun i t ies to exp lo i t soi l va r ia t ion w i t h i n the vi l lage. Farmers per-
ceived that some crops can on ly be pro f i tab ly g rown on some soils in the
v i l lage; hence, access to soi l var ia t ion th rough f ragmenta t ion encourages
crop d ivers i f icat ion, wh ich in t u rn faci l i tates resource ad justment as sea-
sonal i npu t demands vary by c rop .
Nevertheless, more than 40 percent of the households fe l t no benefits
were der ived f r o m spat ial ly dispersed hold ings. Tha t feel ing was par t ic-
u lar ly s t rong in the Mahbubnagar vi l lages. I ron ica l l y , as we saw in the
prev ious sect ion, that is the reg ion where the tendency to subdiv ide land
is also the highest. A p p a r e n t l y , the perceived costs are not large enough
to induce heirs to negot iate land al locat ions that preserve f ie ld in tegr i ty .
Based on farmers ' percept ions, the costs of land f ragmenta t ion should
be much mo re numer ica l ly visible than the benefi ts. Costs were est imated
by adding the land f ragmenta t ion index as a regressor in the re la t ionsh ip ,
exp la in ing the var ia t ion in household land p roduc t i v i t y in tables 6.4 and
6.5.
In contrast to ou r ear l ier focus on gross re turns, land p roduc t i v i t y was
measured in household net c rop returns per hectare, wh ich is equivalent
to net returns to fami l y labor , owned bu l locks , l and , management , and
capi ta l . F ind ing a negat ive est imated coeff ic ient on the land f ragmenta t ion
index w o u l d be consistent w i t h farmers ' percept ions that f ragmenta t ion
is indeed costly.
Across the three regions, we f o u n d no compel l ing evidence that land
f ragmenta t ion per se led to d imin ished land p roduc t i v i t y . O n l y in the
A k o l a vil lages was land f ragmenta t ion inversely re la ted to land produc-
t i v i t y , and that re lat ionship was no t statist ical ly signif icant. In the M a h -
bubnagar vi l lages, f a rm households that had more f ragmented holdings
and/or owned more parcels of land ceteris paribus were character ized by
signif icant ly higher net returns per hectare. T h e Mahbubnagar resul t ,
suggesting product iv i ty benefits to more f ragmented landhold ings, was
also ob ta ined fo r t w o o ther study regions in Gu ja ra t and M a d h y a Pradesh.
To exp la in this f ind ing, one cou ld hypothesize that less able farmers in
a sense deselected themselves f r o m the set of f ragmented landholders by
sel l ing o f f or leasing ou t parcels to more commi t t ed and capable farmers.
W h i l e that hypothesis mer i ts closer scrut iny, one can at least in fer that
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land f ragmentat ion in and of i tself is no t an economic l iab i l i ty at the
exist ing level of technology in the study vi l lages.
Prob ing deeper at the f ie ld leve l , three d i f ferent measures of land
product iv i ty were used to ident i fy the effect of distance on land produc-
t i v i t y (Ba l labh and Wa lke r 1986). The results were vil lage-specific: sta-
t ist ical ly signif icant and negative in the Sholapur vi l lages, signif icantly
posi t ive in Au repa l l e , and insignif icant in D o k u r and the A k o l a vil lages.
An inverse re lat ionship w i t h distance accords w e l l w i t h results o f Shaban's
(1985) analysis of differences in product iv i ty between owned and leased
in plots w i t h i n the same household. Supervising and mon i t o r i ng costs on
tenant 's e f for t wou ld presumably become greater f o r f ie lds far ther f r o m
the v i l lage. The conf l ic t ing results on distance across the six vi l lages cou ld
also be expla ined by soi l qual i ty differences corre la ted w i t h distance,
wh ich are not adequately ref lected in the var ia t ion in parcel va lue.
To sum u p , we have not been successful in impu t i ng a cost to land
f ragmenta t ion . The farmers ' responses in the surveys are undoubted ly
va l id to some extent , but the perceived cost of land f ragmentat ion is no t
suff iciently large to be readi ly quant i f ied.
Swi tching f r o m prospective costs to ant ic ipated benef i ts, casual em-
pir ic ism w o u l d also suggest that the potent ia l f o r spatial d ivers i f icat ion
to reduce produc t ion r isk is not that large in the ma jo r i t y of the vi l lages.
A l t h o u g h ra in fa l l and to a greater extent soils change w i t h i n the vi l lages,
especially Au repa l l e , topography does not vary that m u c h . V a r i a t i o n in
slope typ ical o f fa rming on a toposequence in West A f r i ca ' s S A T or on
the undu la t ing f ie lds of the Engl ish Commons (McCloskey 1976) p robab ly
more than any other physical characterist ic determines the po ten t ia l fo r
spatial var ia t ion to result in reduced p roduc t ion r isk. Such var ia t ion is
usually lack ing in India 's d ry S A T and most l i ke ly explains w h y many
farmers feel that spatial diversi ty is not h ighly conducive to r isk reduc t ion .
Implications
T h e empi r ica l results in the three study regions suggest that land f rag-
men ta t i on , measured independent ly of f a rm size, is not an impor tan t
p rob lem in the dry S A T in Ind ia . Ho ld ings are much less f ragmented
than in some other Ind ian regions, most no tab ly eastern I n d i a , where
consol idat ion cou ld foster the harnessing of underu t i l i zed groundwater
resources. In most o f India 's dry S A T , untapped resources are not abun-
dant ; thus, the dynamic cost of reduced p roduc t i v i t y po ten t ia l , usually
a t t r ibu ted to f ragmenta t ion , is considerably less than in the more favor-
ably endowed envi ronments. Fu r the rmore , f r o m the pr iva te perspective
of ind iv idua l farmers, the level of land f ragmenta t ion is no t increasing
appreciably over t ime. Ho ld ings today are about as f ragmented as they
were twenty years ago.
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A l t h o u g h fa rmers perce ived tha t the costs o f f ragmenta t ion exceeded
the benefits f r o m ho ld ing mo re spat ia l ly dispersed ho ld ings, estimates at
the household or f ie ld leve l d i d no t show ceteris paribus tha t land p r o -
duct iv i ty was lower on more f ragmented farms. I ndeed , f o r Au repa l l e
and D o k u r and f o r o ther study vi l lages in Gu ja ra t and M a d h y a Pradesh,
household net returns per hectare were strongly and posi t ive ly cor re la ted
w i t h l and f ragmenta t ion . W h i l e that result mer i ts closer examina t ion , the
evidence was clear f r o m the deta i led long i tud ina l p lo t and household data
that f ragmenta t ion was no t an economic l iab i l i t y at p reva i l ing levels of
technology.
F r o m the more social perspect ive of watershed-based deve lopment , a 
d i f ferent p ic ture emerges. W i t h i n a watershed, encompassing one or mo re
vi l lages, f ragmenta t ion in terms o f number o f owners and/or cul t ivators
and number of p lots is r is ing. Large ly because of land subdiv is ion at
inher i tance, f a r m size decl ined in f ive of the six study vi l lages. A b o u t
one p lo t in three was subdiv ided among heirs between generat ions. (S t i l l ,
the po ten t ia l to subdiv ide land was much greater than what was actual ly
real ized.) T h e impl icat ions of shr ink ing f a r m size and increasing f rag-
men ta t i on f o r the transfer o f land and water management practices w i t h i n
a watershed context are dealt w i t h in chapter 10.
Based on ou r results, one w o u l d be hard-pressed to recommend that
invest ing in consol idat ion programs should be accorded a h igh p r i o r i t y
in Ind ia 's dry semi-ar id t ropics. T h e signif icance o f di f ferences in soi l
qual i ty in in f luencing p lo t subdiv is ion w i t h i n the household highl ights the
degree to wh ich soi l heterogenei ty can inh ib i t p lo t exchange in a con-
sol idat ion p rog ram w i t h i n a v i l lage. Soils are much more homogeneous
in the areas of nor thwestern I nd ia where consol idat ion has been suc-
cessful. U n d o u b t e d l y , the consol idat ion programs are also s t ructured very
d i f ferent ly in the nor thwestern states and in the S A T states l i ke M a h a r -
ashtra that have commi t t ed some resources to conso l idat ion. For ex-
ample , the p rog ram in U t t a r Pradesh features a h igh level of fa rmer
par t i c ipa t ion ; farmers p lay a more passive ro le in Maharasht ra . B u t more
fundamenta l reasons re la t ing to fa rmer demand fo r consol idat ion were
ins t rumenta l in de te rmin ing reg ional var ia t ion in per formance (Ba l l abh
and W a l k e r 1986). Thus , imp rov ing the t rack record o f consol idat ion
programs i n to the foreseeable fu tu re in Ind ia 's S A T w i l l be d i f f icu l t and
even a daunt ing task.
F ina l l y , to the extent that land f ragmenta t ion is a p rob lem i t should
be tack led at i ts source by mak ing i t less at t ract ive fo r heirs to resort to
the equal d iv is ion of a l l p lo ts . L a n d subdiv is ion is no t p reorda ined but
is cond i t ioned by forces that operate at the p lo t , househo ld , and regional
level . We discussed one legislat ive ru le , agrah kriya, that apparent ly has
had a considerable impact in reduc ing the incidence of land subdiv is ion
in the A k o l a vi l lages. Compara t i ve research on ways to increase the cost
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of p lo t subdivis ion at inheri tance should be assigned a h igh p r io r i t y on
the consol idat ion research agenda.
Conclusions
M u c h of the convent ional w isdom, described at the outset of this chapter
and prevai l ing in the 1950s, 1960s, and on in to the 1970s, about agrar ian
change in South As ia does not presently ho ld fo r these dry land study
vil lages. W i t h some region-to-region and vi l lage-to-vi l lage var ia t ion , most
notably the Sholapur region and the Shirapur v i l lage, the fo l l ow ing gen-
eral empi r ica l facts about agrarian change emerge.
1. M o r e people now own land in the vil lages than in the past as land-
owners have subdiv ided thei r land among the i r sons and erstwhi le
landless labor households have acquired some land .
2. The size d is t r ibu t ion of owned land is character ized by greater equal i ty
and symmetry as the dif ference between the owned mean and median
ho ld ing has nar rowed.
3. B o t h relat ively and absolutely, larger landowners have lost g round to
smaller owners.
4 . Pronounced downward mob i l i t y in landownersh ip is more c o m m o n
than marked upward movement .
5. Some relat ive mob i l i t y d id occur, as the rank o rder in 1950 was far
f r o m a perfect predic tor of relat ive landho ld ing in 1982.
6. L a n d par t i t ion ing in response to increasing popu la t i on pressure and
transactions in the land market bo th p layed m a j o r roles in the process
of agrarian change.
7. The median size of owned ho ld ing has dec l ined, bu t the decrease in
the median size of operat ional ho ld ing has been mo re gradual because
of reverse tenancy; that is, smaller owners leasing ou t the i r holdings
to larger cul t ivators.
8. The incidence of m ixed tenancy—sharecroppers and f ixed renters cu l -
t ivat ing their o w n land—does not appear to be decreasing.
9. H o l d i n g fa rm size constant, the level of land f ragmenta t ion has not
changed appreciably.
In summary , the case for increasing household d i f fe ren t ia t ion and eco-
nomic po lar izat ion in the ownership of land is clear ly re jected by these
facts. Some measure of land re fo rm has been imp l i c i t l y and cost effec-
t ive ly achieved through increasing popu la t ion pressure and land cei l ing
regulat ions.
The f indings in this chapter are also at var iance w i t h what is o f ten
repor ted about land characteristics and agrar ian change in canal- i r r igated
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agr icu l ture in I nd ia . Fo r examp le , smal l fa rmers ' super ior i ty i n land p r o -
duct iv i ty and q u a l i t y — t w o styl ized facts f requent ly c i ted fo r i r r iga ted
agr icu l ture in I nd i a—were no t consistent w i t h the empi r i ca l evidence f r o m
the ma jo r i t y o f the study vi l lages. O u r results on the re la t ionsh ip be tween
f a r m size and land p roduc t i v i t y and qual i ty var ied substant ial ly f r o m
reg ion to reg ion . Nonetheless, one b road general izat ion can be d rawn :
some personal characterist ics such as caste were more impor tan t in ex-
p la in ing the var ia t ion in manager ia l per formance among farmers w i t h i n
a region than some resource endowments such as workers per household .
In par t icu lar , cu l t ivators whose t rad i t iona l occupat ion was fa rm ing fared
bet ter economical ly than others fo r w h o m fa rm ing was t rad i t iona l l y o f
secondary or te r t ia ry impor tance .
O the r po ten t ia l contrasts w i t h i r r igated agr icu l ture were po in ted ou t .
As A t t w o o d ' s (1979) study shows, in -m ig ra t ion to i r r iga ted vi l lages, char-
acterized by h igh rates of economic g r o w t h , w i t h i n these same dry land
regions can f igure p rominen t l y in expla in ing changes in landlessness. In
contrast , i n -m ig ra t ion has been negl ig ible over the last th i r t y years in the
d ry land study vi l lages.
A n o t h e r di f ference centers on the incidence of and scope fo r amel io -
ra t ing land f ragmenta t ion , wh ich is o f ten endemic in i r r igated tracts,
par t icu lar ly in East Ind ia . O u r evidence suggests that land f ragmenta t ion
is much less of a p rob lem in these d ry land regions. M o r e o v e r , the scope
fo r effect ive consol idat ion v ia government programs is considerably re-
duced because of the pervasiveness of soi l heterogenei ty , wh i ch great ly
increases the transactions cost of p lo t exchange, in d ry land agr icu l ture.
Several results f r o m the analyt ical studies of tenancy in the vi l lages
were also counter in tu i t i ve . Tenancy legislat ion has to some extent served
its purpose and has led to the demise of contractual fo rms , such as rehan 
i n A u r e p a l l e , that were conducive to explo i ta t ive acquis i t ion o f land .
N o w pure tenancy is rare in the v i l lage, m ixed tenancy is re lat ive ly com-
m o n , and so is reverse tenancy. T h e agrar ian c l imate the legis lat ion was
designed to mod i f y represents a substantial depar ture f r o m cur rent v i l lage
real i ty . In genera l , tenancy arrangements, par t icu lar ly sharecropping con-
tracts, are f lexible o ra l agreements ar r ived at by consent and based on
dif ferences in household resource endowments and preferences.
As discussed in chapter 5 , changes in the labor marke t have been
accommodated in the marke t f o r tenancies. T h e demand fo r tenancies
also arises f r o m incompleteness in the marke t fo r insurance and the
unavai lab i l i ty of dra f t power . Because, as we argue in chapters 8 and 10,
improvements in these markets are un l i ke ly in the near f u t u r e , m ixed
tenancy shou ld be qu i te prevalent in the study vi l lages fo r some t ime to
come.
O n e of the po ten t ia l shortcomings of such arrangements is the i r short
du ra t i on . A considerable reshuf f l ing of owners and tenants takes place
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every year. H o w high a to l l brevi ty of contractual terms exacts on eco-
nomic eff iciency and how much the exist ing legislat ion generates incen-
tives fo r shor ter - term land leasing are unanswered empir ica l quest ions,
bu t i t should be recognized that in the present env i ronment tenancy
legislat ion cou ld not on ly be outdated and redundant bu t could also entai l
costs.
One popular bel ief was suppor ted. Sharecropping was ind ic ted fo r its
product ive ineff ic iency. M i x e d tenants cul t ivate the land they o w n sig-
ni f icant ly more intensively than the land they sharecrop. The di f ference
in ou tpu t and input use between owned and sharecropped f ie lds w i t h i n
the same household impl ies that the land lord cannot readi ly mon i t o r the
ef for t o f the tenant .
T w o aspects of these fa i r ly sizable eff iciency losses war ran t comment .
F i rs t , the losses are a t t r ibuted p r imar i l y to the underu t i l i za t ion of labor
and bu l lock draf t per un i t of land. A l l oca t i on of purchased inputs at these
relat ively low use levels was not affected signif icantly by al ternat ive ten-
ur ia l fo rms. Va r i a t i on in fert i l izer use was largely cond i t ioned by i r r i -
gat ion. Second, and more impor tan t , i t w o u l d be w r o n g to in fer that
banning or legally e l iminat ing sharecropping w o u l d y ie ld signif icant gains
to society. I f the op t ion of sharecropping was made less avai lable, we
suspect that some of the owners wou ld have had to fa l low land that was
sharecropped. Others wou ld have cul t ivated land dest ined fo r share-
cropp ing as or even more extensively than d id prospect ive tenants. M o r e -
over , in A k o l a vi l lages, longer- term tenancy behavior appears to reflect
commi tmen t to f a rm ing , as those less sk i l led or less interested in fa rm ing
lease out thei r land to those more able or bet ter mo t i va ted . To the extent
that sharecropping arises f r om a desire to spread r isk and adjust re-
sources, the product ive ineff iciency of sharecropping shou ld be assigned
to incomplete markets fo r insurance and capital and seasonally unavai l -
able draf t power .
In discussing market imperfect ions in these poor d ry land vi l lages, ru ra l
f inancia l markets should be the center of a t ten t ion . H a v i n g empir ica l ly
found a reasonable amount of compet i t ion in the land and labor markets ,
we now tu rn to the vi l lage credit markets.
L i k e many o ther count r ies , Ind ia has fo l l owed a supply- leading approach
to agr icu l tura l credi t . D i rec t government lend ing , ma in ly in the f o r m o f
taccavi, or shor t - te rm crop loans, to farmers started in the 1880s. T h e
in i t ia l seeds of publ ic-sector credi t in f rast ructure in the countrys ide were
p lanted in the ear ly 1900s w i t h the legal establ ishment of the Pr imary
Ag r i cu l t u ra l Cooperat ive Cred i t Societies (PACSs) , pat terned on the
G e r m a n Rai f fe isen mode l . Short ly thereaf ter , state land mortgage banks
were f ounded , and they became the t e rm lend ing a rm of the cooperat ive
movement . In 1935, f o rma l recogni t ion o f the impor tance o f agr icul ture
in the economy was conveyed w i t h the establ ishment of the Reserve Bank
of Ind ia w i t h a separate Ag r i cu l t u ra l Cred i t Depar tmen t (Reserve Bank
of Ind ia 1985).
A f t e r Independence, the pub l ica t ion o f the repor t in 1954 o f the A l l -
I nd ia R u r a l Cred i t Survey Commi t tee marked a watershed in ru ra l credi t
po l icy . A most publ ic ized f inding was that more than 90 percent of fa rmer
bo r row ing in 1951/52 was suppl ied by i n fo rma l sources, main ly money-
lenders; the share of the cooperat ive sector was on ly 3 percent . The
commi t tee recommended a large and rap id expansion of publ ic-sector
credi t to agr icu l ture.
M o r e equi table access to ins t i tu t iona l c red i t , bo th across and w i th in
regions, became the gu id ing pr inc ip le . The state land mortgage banks
were conver ted in to land deve lopment banks ( L D B s ) . The larger com-
merc ia l banks were nat iona l ized, and the Reserve Bank of I nd ia emi t ted
m i n i m u m guidel ines on the share of agr icu l tura l loans in the i r por t fo l ios
and on the rat io o f ru ra l to u rban branches. In 1975, regional ru ra l banks,
designed to cater to the needs o f poorer households w i t h l im i t ed or no
access to commerc ia l banks, were ins t i tu ted. In 1978/79, several pover ty-
re l ief programs focusing on asset generat ion fo r the rura l poor were
consol idated i n to the In tegra ted Ru ra l Deve lopment Program ( I R D P ) .
A n d , most recent ly , the Na t iona l B a n k fo r Ag r i cu l t u re and Ru ra l De-
ve lopment ( N A B A R D ) , w i t h a broader mandate fo r the ref inancing o f
agr icu l tura l credi t than that of previous organizat ions, was created. These
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developments have resulted in a dramat ic increase in rura l credi t and
branch bank ing , par t icu lar ly since the early 1970s. For example, ru ra l
branches of commerc ia l banks numbered on ly 5,000 in 1969; by 1984 the
number of ru ra l branches had risen to 40,000.
The supply- leading approach is roo ted in the over r id ing concern fo r
increasing agr icul tura l p roduct ion and in d imin ish ing the scope fo r f a rm-
ers to be burdened by oppressive debt to i n fo rma l sources, part icular ly
moneylenders (Reserve Bank of Ind ia 1985). T h e lat ter concern is embed-
ded in histor ical events more than one hundred years o l d . In i t i a l l y , under
Br i t i sh ru le , the c iv i l court system strengthened the pos i t ion of money-
lenders, so much so that repor ted abuses became widespread in the late
1800s. In 1875, r iots t ook place near Poona on the B o m b a y Deccan. In
the disturbance-affected areas, farmers forc ib ly evicted M a r w a r i and G u -
ja ra t i moneylenders f r o m thei r vil lages (Catanach 1970). T h e money len-
ders were accused of engaging in strategic behavior to acquire farmers '
l and , especially in the wake of the down tu rn in co t ton prices fo l l ow ing
the Amer i can C iv i l W a r and the drought in the ear ly 1870s. Wh i l e the
precise and immediate causes of the Deccan Rio ts are debatable (Ca-
tanach 1966; K u m a r 1965), the Riots Commiss ion recommended that
restraints be placed on moneylenders and fu r ther c i ted the need fo r
compet i t ion w i t h them in the prov is ion of credi t (Catanach 1970).
The commission's report left an indel ib le imp r i n t on the agr icu l tura l
credit landscape. Subsequently, the Deccan Agr icu l tu ra l i s t Re l ie f A c t ,
passed in 1879, was the f irst in a wave of legislat ion that sought to curb
the power of lenders (Nanavat i and A n j a r i a 1970). I t s t ipulated that
unmortgaged land could not be forc ib ly sold to moneylenders to recover
debt and that borrowers cou ld declare bankruptcy i f debt exceeded Rs
50. Tha t legislat ion set the tone fo r L a n d A l i e n a t i o n , Usur ious Loans,
and Deb t Conc i l ia t ion acts. M o r e recent ly , many state governments have
passed legislat ion that legally absolves bor rowers f r o m debts to money-
lenders (Grewa l 1983).
The legal atmosphere for col lateral recovery has de ter io ra ted , and
local pol i t ica l pressures to reschedule or wr i t e o f f loans du r ing bad p ro -
duct ion years are st i l l intense. Tha t acquiescing to po l i t i ca l pressure ul-
t imate ly engenders f inancial indiscipl ine is ep i tomized by the fo l low ing
comments o f secretaries o f PACSs in T a m i l N a d u : "Secretar ies com-
pla ined about the lack of respect that they unwi t t ing ly inv i ted by en-
couraging t imely repayment , col lect ing i t , and then f ind ing that the bor-
rower had missed out on a Government loan waiver . Regular repayers
of loans have been made fools of and many others have been discouraged
f r o m repaying by the ever present expectat ion o f fu r ther debt r e l i e f
(Rogaly 1987: 65-66) . W i t h some notable except ions, such as the co-
operat ive sector in Pun jab and Haryana , the mul t iagency inst i tu t ional
rura l credit system is beset by poor loan recovery. T h e worst offenders
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are the PACSs and the L D B s , bu t , ove ra l l , the recovery per formance o f
commerc ia l banks also leaves a lo t to be desi red.
T h e l im i t ed scope fo r the lender to procure the bor rower ' s co l la tera l ,
the cu l ture o f de l inquency, and the need fo r f inanc ia l d iscipl ine are themes
that weave the i r way th roughou t the sections of this chapter , wh ich draws
heavi ly on Binswanger e t a l . (1985), Bhende (1986), and B inswanger and
Rosenzweig (1986b). F i rs t , we scan the reg ional va r ia t ion in the i m p o r -
tance and general characterist ics o f the i n fo rma l and f o r m a l lend ing
sources. T h e second section contains an in -depth descr ip t ion of i n f o rma l
marke t act iv i ty , fea tur ing the t rad i t iona l money lend ing system. Cred i t
del inquency and d ivers ion in ins t i tu t iona l lend ing are the subjects o f the
th i r d sect ion, wh ich is f o l l owed by a discussion of the changing vi l lage
credi t markets . T h e focus then turns br ief ly to summar iz ing w h o bor rows
f r o m w h o m and w h o is more l ike ly to defaul t . T h e chapter concludes
w i t h an appraisal o f what can be done to enhance posi t ive interact ions
between ru ra l f inanc ia l markets and technical change in d ry land agr icul-
tu re .
General Features and Regional Variat ion
T h e in f rast ructure fo r ins t i tu t iona l lend ing is s imi lar across the six study
vil lages ( table 7.1). Pr imary agr icu l tura l cooperat ive societies were or-
Table 7.1. Institutional credit infrastructure in the study villages
Village
Aurepalle
Dokur
Shirapur
Kalman
Kanzara
Kinkheda
Credit Agency 
Cooperative
PACS
In village,
defunct;
revitalized
In village,
defunct;
merged with a 
larger society
In village since
1954
In village since
1954
In village since
1945
In village since
1945
LDB
31 km from
village
40 km
12 km
33 km
8 km
14 km
Nationalized
Commercial
Bank
10 km
Adopted village in
1980; 35 km
Since 1981; 3 km
In village since
1980
Adopted village in
1981; 3 km
Adopted village in
1981; 14 km
Regional Rural 
Bank
Since 1982; 2 km
None nearby
Since 1981; 3 km
None nearby
None nearby
None nearby
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ganized in the vil lages in the late 1940s and early 1950s; te rm lending
f r o m the L a n d Deve lopment Bank started more than twenty-f ive years
ago in offices located at some distance f r om the vi l lages. M o r e recent ly,
branches of commerc ia l banks have been established in towns near the
vil lages. In the early 1980s, these branches " a d o p t e d " D o k u r , Kanzara,
and K inkheda . Households in Shirapur and Aurepa l le have also benefi ted
f r o m the recent opening o f regional ru ra l bank branches in the v ic in i ty
of the i r vi l lages.
In spite of the s imi lar i ty of public-sector credi t in f rast ructure, the
composi t ion of the sources of credit varies sharply between the Maha -
rashtra and A n d h r a Pradesh study villages ( table 7.2). In the Maharashtra
Table 7.2. Credit market transactions in number of loans taken by the sample
households, by sector, source, and village from 1976/77 to 1984/85
Sector and Source 
Formal
Government
Commercial bank
Cooperative"
Informal
Moneylenders
Relatives
Friends
Landlords
Employers
Tenants
Private shop owners
Other villagers
Total loans (N) 
Total amount in Rs
aIncludes PACs and LDBs.
b% of total amount in Rs.
Village
Aurepalle
43
(26.4)b
5
(0.7)
18
(8.4)
20
(17.3)
1,419
(73.6)
960
(52.5)
77
(8.8)
3
(0.1)
0
(0.0)
119
(4.3)
5
(1.2)
143
(5.2)
112
(1.5)
1,462
536,443
Shirapur
75
(23.0)
12
(0.5)
5
(2.1)
58
(20.4)
1,130
(77.0)
181
(18.5)
184
(14.3)
399
(26.6)
30
(1.0)
12
(0.1)
28
(39)
58
(1.6)
238
(11.1)
1,205
535,465
Kanzara
317
(69.0)
23
(7.7)
27
(22.8)
267
(38.5)
478
(31.0)
60
(6.7)
33
(3.2)
16
(1.6)
3
(0.1)
10
(1.5)
0
(0.0)
35
(2.0)
321
(15.9)
795
356,903
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vi l lages, the PACSs are st i l l the m a i n f inancia l in termediar ies fo r short-
t e rm lend ing ; i n Au repa l l e and D o k u r , m isappropr ia t ion o f funds o r
wan ton bo r rower del inquency has l im i ted the histor ical impact o f the
vi l lage PACSs . Professional moneylenders s t i l l p rov ide the bu l k o f credi t
used by households in the Mahbubnagar vi l lages, par t icu lar ly in A u r e -
pal le . I n f o r m a l lend ing also l oomed large in Sh i rapur , where d i rect bor -
r ow ing by respondent households f r o m relat ives, f r iends, and o ther v i l -
lagers, w h o do not f i t i n to any of the o ther categories in table 7.2,
accounted fo r about eight hundred loan transactions between 1976/77 and
1984/85, a per iod character ized by considerable bo r rower defau l t , wh ich
in t u r n decreased the supply o f ins t i tu t iona l credi t in Shi rapur .
One of the most conspicuous features of the vi l lage f inancia l markets
is the marked absence of lend ing f r o m commiss ion agents, w h o play such
a p rominen t ro le in f inancial in te rmed ia t ion in the r ice-growing regions
of South Ind ia (Harr iss 1982). A l m o s t al l i n fo rma l credi t comes f r o m
w i t h i n the v i l lage. C lo th merchants , or ig ina l ly f r o m Kanzara but w i t h
shops in Mu r t i zapu r t o w n , are the on ly outside i n fo rma l in termediar ies
to supply appreciable amounts of credi t .
T u r n i n g to ins t i tu t iona l lend ing , most of the loans l isted in table 7.2
fo r the PACSs in the Maharasht ra vil lages were shor t - te rm, f inancing
crop cu l t i va t ion . Be fore the establ ishment o f the PACSs farmers re l ied
on taceavi loans f r o m government revenue author i t ies. Wel ls have been
dug , machinery purchased, and l ivestock bought w i t h te rm loans f r o m a 
land development bank.
Lend ing by government agencies in table 7.2 refers to socially o r ien ted ,
targeted lend ing schemes. Be fo re the studies s tar ted, the government
also p rov ided loans to repai r and deepen wel ls and to purchase l ivestock,
fodder , and agr icu l tura l inputs to hasten recovery f r o m the early 1970s
Maharasht ra d rought in the Sholapur vi l lages.
Loans f r o m commerc ia l banks in the late 1970s compr ised only a smal l
share of to ta l bo r row ing in the three cont inuous study vil lages dur ing the
per iod of analysis. The f igures in table 7.2 p robab ly do not do just ice to
the present ro le p layed by commerc ia l l end ing , wh ich is expanding over
t ime . A l s o , i f transactions data were avai lable fo r D o k u r and K a l m a n
since 1980, they w o u l d show a surge in bo r row ing f r o m commerc ia l banks.
Such bo r row ing has been ins t rumenta l in f inanc ing dug wel ls in D o k u r
and grape gardens in K a l m a n .
A n o t h e r regional contrast pertains to the vo lume o f lend ing : much
higher in d rought -p rone Au repa l l e and Shi rapur than in rainfal l -assured
Kanzara , where more investment is f inanced out of equ i ty and is asso-
ciated w i t h more div is ib le d ry land agr icu l tura l techniques. In bo th Au-
repal le and Shi rapur , the bu l k of agr icu l tura l investment centers on in-
div is ib le dug wel ls. Less r isk and seasonality in p roduc t i on also reduce
the demand fo r consumpt ion and p roduc t i on credi t i n the A k o l a vi l lages.
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W i t h more credit outstanding that is nonrecoverable, the Sholapur
villages have about 20 percent more debt than the other villages and
higher debt : income ratios. Deb t : equ i ty ratios were identical in the three
regions.
The t rad i t iona l moneylending system in the Mahbubnagar villages sup-
ports no less credit than the fo rmal system in the Maharashtra villages.
I f we focused only on recoverable debt, the comparison w o u l d be even
more favorable t oward Aurepa l le and D o k u r because default on inst i -
tu t iona l credit was widespread in the Maharashtra villages, par t icular ly
in Shirapur. S t i l l , we cannot say conclusively that fo rma l sources have
only substituted for moneylenders ' activities because the vo lume of tra-
d i t iona l moneylending could have been substantially lower in the Ma-
harashtra villages before the PACSs were established.
The Informal Sector
Professional Moneylending 
A wel l -developed, t rad i t ional moneylending system s t i l l exists in the M a h -
bubnagar villages, par t icular ly Aurepa l l e . In the Sholapur and A k o l a
villages, older informants , including former professional moneylenders ,
p rov ided historical insight on the t rad i t ional system before i t was sup-
planted by the cooperative credit societies in the 1950s (Binswanger et
al. 1985).
W i t h o u t compet i t ion f rom subsidized ins t i tu t ional credi t , a vil lage
w o u l d typical ly have had f rom one to f i f teen major moneylenders , each
w i t h a clientele f rom f i f teen to f i f ty . ( T o put this small number of clients
in to perspective, a comparable number of customers per officer in a 
sample of branches of commercial and regional r u r a l banks ranged f r o m
two hundred to four hundred in rura l T a m i l N a d u in the mid-1980s [ W i g -
gins and Rajendran 1987].) For the largest moneylenders in A u r e p a l l e ,
the size of the loan por t fo l io outstanding was about Rs 100,000 in the
late 1970s. Some moneylenders were completely specialized, ren t ing out
whatever land they owned; most also farmed or t raded.
Farmers w o u l d be associated in a personalized long- te rm relat ionship
extending over several years or even decades w i t h a single moneylender .
For a sample of nineteen households in A u r e p a l l e , the average length of
relat ionship w i t h the same moneylender was nine and a ha l f years, w i t h
the longest lasting four decades. In such a re la t ionship, the farmer w o u l d
rely exclusively on that moneylender for large loans; the farmer could
st i l l ob ta in small loans f rom other moneylenders. Swi tching f r o m one
moneylender to another is feasible but not c o m m o n . Repayment of debt
to the first moneylender is a necessary cond i t ion for swi tching.
B o t h parties at tempt to ve i l their transactions in secrecy. O n l y w i t h
delays in loan recovery w o u l d details about a client 's b o r r o w i n g be made
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pub l ic . B u t money lenders in Au repa l l e do exchange some i n f o rma t i on
about c l ients. I n par t i cu la r , they k n o w w h o lends t o w h o m .
U n l i k e ins t i tu t iona l sources, moneylenders exp l ic i t l y lend f o r con -
sumpt ion a n d p roduc t i on . M o r e o v e r , b o r r o w i n g terms do no t d i f fe r f o r
the same c l ient between loans fo r consumpt ion and p roduc t i on . B u t m o n -
eylenders are interested in the purpose o f bo r row ing to ob ta in i n f o rma t i on
about the cl ient 's overa l l f inancia l pos i t ion and behav ior . I n d e e d , they
reco rd the purpose o f each l oan . B o t h part ies have reputat ions as good
or bad money lenders or c l ients. Disc los ing a bor rower ' s f inancia l d i f f icu l ty
in repay ing loans threatens his repu ta t ion . V i l l age elders assist in resolv ing
recovery disputes by med ia t ing between bor rowers and lenders in pub l ic
meet ings.
The l ow level o f f i nanc ia l i n te rmed ia t ion among moneylenders and
between money lenders and o ther actors in the vi l lage f inancia l marke t is
one o f the most notab le features o f t rad i t iona l money lend ing in these
d ry l and vi l lages. Money lenders usual ly t r y to satisfy the f inanc ia l demands
of the i r c l ients in good standing f r o m the i r o w n funds. I f they are short
o f funds , they re fer the i r c l ient to another money lender instead o f bor -
r o w i n g f r o m that lender and re lend ing to the i r c l ient . Money lenders also
rare ly use funds b o r r o w e d f r o m o ther sources, such as deposits f r o m
clients or even funds f r o m relat ives. F inanc ia l i n te rmed ia t ion between
moneylenders and traders is also l im i t ed . A p p a r e n t l y , money lenders ,
t raders, and o ther wea l thy vi l lagers have ample d i rect lend ing o p p o r t u -
nit ies wh ich cur ta i l the demand fo r f inanc ia l i n te rmed ia t i on .
Exp lanat ions fo r moneylenders no t accept ing t ime deposits and lend ing
solely ou t o f equ i ty are re la ted to seasonality and covar iate r isk , wh ich
can be p ronounced in d ry land agr icu l ture . W i t h i n years, seasonal and
synchronic t i m i n g o f operat ions impl ies that deposi tors w o u l d want to
w i thd raw the i r funds fo r p lan t ing a t the beg inn ing o f the g row ing season,
precisely when bor rowers w i l l wan t to f inance p roduc t i on . Deposi ts and
repayments w o u l d s imi lar ly coincide at harvest ing. Ove r years, covar i -
ance of weather r isks leads to the bunch ing together of defau l t r isks. I f
crops fa i l in one year, most deposi tors w i l l want to w i t hd raw the i r deposits
when many bor rowers exper ience d i f f icu l ty in repay ing loans. In those
adverse p roduc t i on years, lenders w o u l d be exposed to pr ice r isk on
col la tera l in meet ing deposi tors ' demand fo r w i thdrawals .
T h e compos i t ion o f bor rowers in the t rad i t i ona l money lend ing system
di f fers somewhat bu t no t appreciably f r o m the m i x o f recipients o f sub-
sidized ins t i tu t iona l c red i t . Depend ing on the i r asset posi t ions and rep-
u ta t ions, v i l lagers face sharply d i f fe rent b o r r o w i n g oppor tun i t ies . Except
fo r b o r r o w i n g ex t remely smal l amounts , the landless are ef fect ively ex-
c luded f r o m the system. F o r fa rmers , the marke t i s segmented i n to t w o
loan classes, m e d i u m te rm and seasonal, vary ing marked ly in t e rm struc-
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t u re , interest ra te , and mon i t o r i ng act iv i ty by the money lender . M o n e y -
lenders d i d no t engage in long- te rm lend ing in any o f the vi l lages.
Farmers w i t h a poor credi t h istory can on ly b o r r o w in the seasonal
loan marke t . The i r bor rowings are closely t ied to expected crop produc-
t i on . In contrast , large farmers w i t h good reputat ions en joy a re lat ionship
wh ich resembles an open l ine of credi t g iven by a commerc ia l bank to
t rus twor thy cl ients; that is, they b o r r o w w i thou t p ledging fo rma l security
and can use credi t f lex ib ly w i t h regard to repayment terms and purpose
in the med ium- te rm loan marke t .
M e d i u m - t e r m loans are o f fe red w i t h an expectat ion that repayment
w i l l occur w i t h i n one to three years. A precise repayment schedule is
o f ten no t f ixed in advance. In poor agr icu l tura l years, repayment cou ld
be extended fo r as long as f ive years. Such reschedul ing demands that
moneylenders who lend to farmers ou t of equi ty carry a h igh level of
reserves.
M e d i u m - t e r m loans as large as Rs 10,000 fo r marr iage were repor ted
in the past, but nowadays loans of that size ( in equivalent real prices)
are rare. In the Mahbubnagar vi l lages, the annual interest rate on me-
d ium- te rm loans is about 18 percent , but in the Maharasht ra vil lages
interest charges were considerably h igher , as much as 40 percent per
annum.
Seasonal loans are given at the start of the g row ing season to poorer
cl ients fo r purchasing p roduc t ion inputs or fo r consumpt ion . These loans
have a long t rad i t i on and are re fer red to as nagu loans in Te legu , savai 
or didhi in M a r a t h i . Interest rates are h igh as the to ta l repayment of the
pr inc ipa l and interest at the end of the crop season is one and a quar ter
to one and a hal f t imes the amount bo r rowed . For shorter du ra t ion crops
of three to fou r months , interest charges usual ly amount to 25 percent
of the p r inc ipa l ; fo r longer dura t ion crops of f ive to six mon ths , 50 percent
of the pr inc ipa l is common ly charged.
In A u r e p a l l e , the repayment of nagu loans is closely mon i t o red . T h e
large moneylenders have regular employees w h o visi t cl ients to learn the
harvest date. The money lender w i l l then go to the threshing f loor h imsel f
or send his employee w i t h a bu l lock cart to recover the pr inc ipa l and
interest at the threshing. In the o ther vi l lages, seasonal loans do no t seem
to have been mon i t o red as intensively.
W h i l e we have no t scrut in ized the accounts o f the professional m o n -
eylenders in the vil lages to determine returns f r o m the i r business, real
interest rate charges do not appear to be exorb i tan t , especially w h e n one
considers that non- interest rate bo r row ing costs are negl ig ib le. Such costs
can be considerable in the f o r m a l sector. For example , Da tey (1978)
est imated that on ly the nomina l interest and share cont r ibut ions resul ted
in annual charges a round 17 percent per year on loans f r o m the PACSs.
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I n the marke t f o r m e d i u m - t e r m loans in A u r e p a l l e , interest charges
are wha t one m igh t expect g iven the oppo r tun i t y cost o f funds and l im i ted
defaul t r i sk ar is ing f r o m the money lender 's in t imate knowledge o f the
bor rower ' s personal characterist ics and resource endowments . M o n e y -
lenders ma in ta in tha t t rad i t iona l l y defaul t was ra re . A crude upper b o u n d
est imate w o u l d be that about one c l ient in twen ty comple te ly defau l ted
on his m e d i u m - t e r m loans in a g iven year.
We do no t k n o w w h y interest rates on m e d i u m - t e r m loans were con-
s iderably h igher in the Maharasht ra vi l lages. T h e successful pene t ra t ion
of the PACSs i n to those vi l lages is re l iab le evidence that interest rates
were indeed h igher .
Interest charges on seasonal loans appear ou tward ly usur ious, bu t
bor rowers take such loans on ly once a year. G i v e n l im i t ed f inancia l in-
te rmed ia t i on , money lenders have few al ternat ive uses of funds fo r the
rest o f the year ( B o t t o m l e y 1965). T h u s , the annua l r e tu rn on seasonal
loans w o u l d se ldom approach 100 percent . M o r e o v e r , seasonal loans are
o f ten negot ia ted in k i n d , w i t h the lender bear ing the seasonal pr ice r isk.
Usua l l y , pr ices are somewhat lower at harvest ing, when the loan is repa id ,
than at sow ing , when the loan is taken .
T h e ma jo r i t y o f med ium- te rm loans are g iven w i t hou t secur i ty ; co l -
la tera l is on ly demanded of re lat ive ly unre l iab le cl ients. Securi ty requ i re-
ments cou ld be added later i f the bo r rower exper ienced repayment d i f -
f icul t ies. T h e col la tera l f o r most seasonal shor t - te rm loans is the standing
crop . Mos t i n f o rma l loans negot ia ted by respondent households in the
six vi l lages are unsecured. Co l la tera l was st ipu lated fo r on ly about one
loan in six. L a n d was requ i red as co l la tera l f o r on ly about one loan in
th i r t y .
Co l la te ra l substi tutes have assumed p r imary impor tance in cond i t i on -
ing repayment incent ives. Foremost among these is the threat of loss of
fu tu re b o r r o w i n g oppor tun i t ies . Fo r immob i l e popu la t ions , t rad i t iona l
money lend ing systems t ransmi t defaul t i n f o r m a t i o n qu ick ly to al l po ten -
t ia l lenders.
In the past, c laims on assets f igured mo re p rom inen t l y as co l la tera l .
G o l d t rad i t iona l ly was an impo r tan t f o r m of securi ty bu t i ts use as co l -
la tera l has v i r tua l l y d isappeared in the t rad i t i ona l money lend ing system.
Promissory notes were the o ther ma jo r f o r m o f co l la tera l . Such notes
enabled lenders to recover defaul ters ' debts f r o m land sales. M a n y state
governments , such as Maharasht ra 's , no longer honor promissary notes
issued to money lenders ; consequent ly , the co l la tera l value of land has
sharply dec l ined.
The eros ion of the co l la tera l value of tangib le assets is f i rmly roo ted
in lack o f legal enforcement in debt recovery descr ibed a t the outset o f
th is chapter . A de ter io ra t ing jud ic ia l env i ronment f o r debt recovery also
largely explains w h y recent m ic roeconomic theoret ica l w o r k emphasiz ing
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the ro le of co l la tera l in credi t marke t transactions does no t do a good
j o b in pred ic t ing aspects of co l la tera l use in the study vi l lages.
O n e strand o f this l i te ra ture focuses on the economics o f i n fo rma t i on
and incent ive prob lems tha t d ist inguish personal ized f inancial markets
f r o m impersonal markets fo r good and services ( V i r m a n i 1982; Shetty
1984; Binswanger 1986). Depend ing on assumptions about r isk prefer -
ences, wi l l ingness to repay, and in fo rmat iona l asymmetr ies, one of the
funct ions ident i f ied in these models fo r col lateral is to subst i tute, a lbei t
imper fec t ly , fo r interest charges. Lenders can increase the rate of re tu rn
on the i r loans e i ther by charging higher interest rates or by rais ing co l -
lateral requi rements.
A l t h o u g h these models prov ide substantial insight i n to the work ings
of ru ra l f inancial marke ts , the i r nar rower col latera l impl icat ions are re-
fu ted by empi r ica l data f r o m credi t surveys in the vil lages (Binswanger
et a l . 1985). The statist ical ly most impor tan t determinant of co l la tera l
requi rements in the i n fo rma l marke t was the bor rower 's previous credi t
h is tory. Bor rowers w i t h higher defaul t rat ios more l ike ly had to ante up
co l la tera l , wh ich suggests that lenders were p r imar i l y concerned about
defaul t f r o m higher risk cl ients. Ceteris paribus,interest rates were h igher
when land was taken as co l la tera l , wh ich is inconsistent w i t h the hy-
pothesis that col lateral is used as a rate of re tu rn subst i tute. M o r e o v e r ,
the pract ice of adding security i f recovery was delayed also indicates that
col lateral is not used by moneylenders as a rate of re tu rn substi tute but
p r imar i l y as a means to improve repayment incent ives.
The o ther strand o f l i terature applies to monopol is t ic lend ing in t ra-
d i t i ona l , s imi feudal agrar ian regions. These models a t tempt to expla in
why interest rates are exorb i tant ly h igh in such env i ronments . Lenders
engage in strategic behavior by charging usurious rates to encourage
defau l t , thereby accumulat ing bor rowers ' assets. Co l la tera l p r ic ing acts
as an accomplice to interest rate man ipu la t ion to hasten the transfer of
assets. E i the r by assumption (Bhadu r i 1977) or by imp l ica t ion (Basu
1984), co l la tera l is underpr iced by the lender.
W h i l e moneylenders are mot iva ted by self- interest, ne i ther asset ac-
cumula t ion th rough lender- induced defaul t nor col la tera l underpr ic ing
accords wel l w i t h contemporary behavior in these vi l lage f inancia l mar -
kets. Money lenders do every th ing in the i r power to induce repayment .
To instigate defaul t w o u l d be bad fo r business in these immob i l e vi l lage
popu la t ions , where the size of a moneylender 's c l ientele is essentially
l im i t ed . De fau l t w o u l d be equivalent to reducing the number o f cl ients
that w o u l d be el ig ib le fo r cer ta in types of loans.
Recent h istory in the land marke t also does no t bear ou t the hypothesis
that moneylenders specif ied and enforced adverse cont ractua l terms to
acquire bo r rowers ' assets. As we saw in the last chapter , distress sales
of land are u n c o m m o n . Co l la te ra l underpr ic ing is also no t a sal ient feature
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o f v i l lage f i nanc ia l t ransact ions. We k n o w o f on ly one case—tied labor
and credi t contracts, descr ibed in chapter 5 , fo r permanent servants in
A u r e p a l l e — w h e r e co l la tera l in the f o r m o f the bor rower ' s labor was
underpr iced du r i ng the study pe r i od .
Tied Labor-Credit Transactions 
Landless laborers w h o possess few assets of securi ty value are fo r a l l
pract ica l purposes outside the t rad i t i ona l money lend ing system. En te r i ng
in to a longer t e rm labor cont ract is the on ly way the landless can b o r r o w
large amounts . These contracts were descr ibed in deta i l in chapter 5.
Relatives, Friends, and Other Villagers 
Shor t - te rm loans and advances among f r iends and relat ives are negot ia ted
in a l l the vi l lages bu t are especially prevalent in Shi rapur and K a l m a n .
Short signifies weeks or even days. L o a n size ranges f r o m Rs 5 to 50 fo r
landless and smal l farmers to Rs 200 fo r more af f luent groups. These
loans are no t g iven w i t h the expectat ion that the bo r rower w i l l have to
reciprocate at a later date by advancing money to the lender. Rec iproc i ty
cou ld take o ther fo rms than i n fo rma l credi t t ransact ions. In the Sholapur
and A k o l a vi l lages, employers or po ten t ia l employers may also give very
smal l amounts to workers fo r a few days, but these loans are general ly
no t repa id in labor . They do not represent an advance labor book ing
system as repor ted in eastern Ind ia (Ba rdhan and Rud ra 1978).
De fau l t on shor t - te rm loans and advances is rare . Selected in fo rmants
in the Maharasht ra vi l lages ma in ta in that interest- f ree loans f r o m f r iends
are the f i rs t ones they repay. Presumably , p r o m p t repayment ensures the
avai labi l i ty o f this cred i t l i ne .
In Au repa l l e and D o k u r , interest is typ ica l ly charged even on loans
invo lv ing relat ives. T h e pract ice o f tak ing interest is much more f i rmly
establ ished in the Mahbubnagar vi l lages.
Women's Access to Credit and Chit Funds 
W o m e n have a hard t ime b o r r o w i n g in the i r o w n r ight in the study vi l lages.
W i d o w s w h o are heads o f households are the on ly w o m e n w h o are no t
comple te ly ra t ioned ou t o f the credi t marke t . F u r t h e r m o r e , because
w o m e n are not o f fe red long- te rm labor contracts, they cannot ob ta in
loans v ia labor-credi t l inkages. Some w o m e n lend and b o r r o w smal l
amounts among themselves. I ndeed , a smal l m i n o r i t y o f the smal l m o n -
eylenders are w o m e n .
O n e o f the fo rms o f b o r r o w i n g and lend ing used by w o m e n is chi t
funds , wh i ch are essential ly revo lv ing credi t and savings societies. Each
f u n d is compr ised of a g roup of par t ic ipants w h o per iod ica l l y , usual ly
m o n t h l y , con t r ibu te to a f u n d wh ich is ea rmarked to each member by
lo t or by auc t ion . In the Maharasht ra v i l lages, ch i t funds are the exclusive
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doma in o f w o m e n , w h o use t hem to accumulate cash fo r l umpy purchases
in an env i ronment where no a l ternat ive credi t or savings inst ruments are
avai lable to t h e m .
Ch i t funds compr ise a larger share of the i n fo rma l credi t marke t in
the Mahbubnagar vi l lages, par t icu lar ly in Au repa l l e . M o s t l y , the part ic-
ipants are regular-salar ied workers or those w h o have a steady source of
income such as ta i l o r ing , toddy tapp ing , or money lend ing . M o n t h l y con-
t r ibu t ions of Rs 100 to 400 of each of the ten to twenty part ic ipants in
each f u n d are much higher than in the Maharasht ra vi l lages. V e r y few
farmers w i t hou t access to o f f - fa rm income are members . Because of the
seasonality o f receipts and expendi tures in c rop f a r m i n g , pure cul t ivators
w o u l d have a hard t ime in meet ing the f ixed regular con t r i bu t i on each
m o n t h . T h e larger chi t funds in Au repa l l e satisfy the indiv idual-speci f ic
needs of bo th lenders and bor rowers . They supply l i qu id i t y to t raders,
savings t oward the purchase of large consumer durables by salar ied e m -
ployees, and investment opt ions to moneylenders and o ther par t ic ipants.
Each m o n t h the chi t ( i . e . , the to ta l amount cont r ibu ted by a l l members)
is auc t ioned, and the d i f ference between the value of the auct ion pr ice
and the chi t is loaned to part ic ipants at 2 percent interest per m o n t h .
Returns on investment in the chi t f u n d of ten compare favorab ly w i t h
those on of f ic ia l savings inst ruments.
Ch i t funds w o r k best in a divers i f ied urban env i ronment or in a ru ra l
region such as Ke ra la , where covar iate p roduc t ion r isk is l ow or where
o f f - fa rm or par t - t ime earnings or receipts l o o m large in f a r m household
income. In the study vi l lages, the presence of covariate p roduc t i on r isk ,
the seasonality of d ry land agr icu l tura l p roduc t i on , and the pauci ty of off-
f a rm income earn ing oppor tun i t ies combine to l im i t the effectiveness o f
chi t funds as f inancial inst ruments fo r agr icul tural ists.
The Formal Sector
The lack of f inancia l d iscipl ine is the salient feature of the marke t fo r
ins t i tu t iona l credi t . Repayment on inst i tu t ional loans in the Maharasht ra
vil lages is c lear ly in l ine w i t h or even worse than the a l l - Ind ia per formance
ci ted ear l ier in this chapter. Residents in the Sholapur and A k o l a vi l lages
have acqui red a " c u l t u r e " o f del inquency in wh ich defaul ts on ins t i tu t iona l
loans are pub l ic knowledge. In contrast to the social consequences of
defau l t ing on a loan in the i n fo rma l marke t , no st igma is at tached to the
fa i lure to repay loans f r o m of f ic ia l sources.
In Sholapur , f o l l ow ing the severe drought of the ear ly 1970s, several
government agencies issued a var ie ty of loans fo r p rocurement of fodder
or fo r purchase o f inputs or bu l locks when the d rough t l i f t ed . Farmers
have comple te ly defau l ted on these loans. A m o n g funds channeled
th rough the cooperat ive sector, loans f r o m the land deve lopment banks
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have the wors t per fo rmance reco rd . F inanc ia l d iscip l ine w i t h the PACSs
is no t tha t m u c h bet te r . O n l y about 40 percent o f a l l loans f r o m the
cooperat ive societies were no t overdue in 1980.
In the A k o l a v i l lages, most bo r rowers f r o m of f ic ia l sources have loans
wh i ch are overdue or in defau l t . G o v e r n m e n t loans were ma in ly f r o m a 
compulsory con tour bund ing p rog ram a imed a t reduc ing soi l e ros ion .
A m o n g respondents, a l l bu t one o f those loans are in defau l t f o r more
than f ive years. Of to ta l loans, on l y 22 percent were in good standing in
Kanzara in 1980.
T h e poo r repayment per fo rmance arises even though a comprehensive
legal f r a m e w o r k w o u l d appear to give of f ic ia l agencies ample power to
recover cred i t . In the A k o l a v i l lages, cred i t can also be recouped v ia the
monopo l y p rocurement agency f o r c o t t o n , wh i ch can subtract outs tand ing
debt to of f ic ia l c red i t agencies f r o m the sellers' receipts.
A l m o s t a l l i ns t i tu t iona l loans have a co l la tera l requ i rement in the f o r m
of l and or th i rd -pa r t y guarantees. Th i rd -pa r t y surety is especial ly c o m m o n
in the A k o l a v i l lages, bu t instances of repayment f r o m a guarantor are
few and fa r be tween. Of f i c ia l c red i t agencies have also never ( to ou r
knowledge) succeeded in using the i r power to foreclose on land used as
col la tera l in any o f the study vi l lages. In Kanzara , when the cooperat ive
sector d i d a t tempt to foreclose on several occasions in the 1980s, no
farmers w o u l d come f o r w a r d to b i d on the land to be auc t ioned. A l m o s t
always, loan reschedul ing and subsequent t e r m convers ion are p re fe r red
to recover ing co l la tera l .
G o l d st i l l has considerable value as col la tera l in the ins t i tu t iona l sector.
So-cal led j ewe l loans p lay an impor tan t ro le in advances made by pr ivate
commerc ia l banks , nat iona l ized banks, and even by the PACSs that have
the au thor i t y to grant t h e m (Wigg ins and Ra jend ran 1987; Roga ly 1987).
Such loans are character ized by m i n i m a l non- interest rate b o r r o w i n g costs
and are approved in f i f teen or twen ty minutes. PACSs w i t h more o f the i r
lend ing po r t f o l i o in j ewe l loans are o f ten f o u n d to be f inanc ia l l y heal th ier .
In spite o f the e f fo r t o f of f ic ia l credi t inst i tu t ions to ensure the p r o -
duct ive use of funds , cred i t is fung ib le and is readi ly d iver ted to a l ternat ive
uses. F o r example , in the A k o l a vi l lages on ly about two- f i f ths o f the
in i t ia l ins t i tu t iona l loans were dest ined exclusively f o r the agr icu l tura l
p roduc t i ve purpose f o r wh i ch they were taken (B inswanger e t a l . 1985).
A n o t h e r two- f i f ths had some leakage, a l though the bu l k o f the loans were
spent on product ive investment . A b o u t one- ten th o f the bor rowers used
the i r f i rs t loans ent i re ly to repay money lenders . S imi lar data on the use
of cur rent loans suggest even less congruence between actual and stated
use than f o r the in i t ia l l oans . Nevertheless, ins t i tu t iona l sources f inance
propor t i ona l l y mo re investment f o r agr icu l tura l p roduc t i on than i n f o r m a l
sources in the Maharasht ra vi l lages.
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The Recent Evolut ion of the Vi l lage Financial Markets
T h e penet ra t ion of subsidized ins t i tu t iona l credi t i n to these vil lages dur ing
this century , especially since the ear ly 1950s, has eroded the pro f i tab i l i t y
o f t rad i t iona l money lend ing , par t icu lar ly in the Maharasht ra vi l lages.
Large farmers were the ma in bor rowers in the beginning of the cooper-
at ive movement . Money lenders thus lost the i r best cl ients. In the Ma-
harashtra vi l lages, on ly one of the ma jo r moneylenders is s t i l l in business;
the others have shi f ted the i r assets to fa rm ing or to o f f - fa rm investment
oppor tun i t ies o f ten located in towns and cit ies. Money lenders in A u r e -
pal le c la im that the i r cl ientele has decreased in size over the past ten
years and that they have or are inc l ined to invest in o ther opt ions. The
erosion in repayment discipl ine is common ly c i ted as the pr inc ipa l mo-
t i va t ion fo r the i r desire to reduce money lend ing act ivi t ies. T h e exi t o f
professional moneylenders f r o m thei r business in the Maharasht ra vi l lages
and the i r inc l ina t ion to do so in the A n d h r a Pradesh vil lages make fo r
perhaps the most persuasive statement that the pro f i tab i l i ty of t rad i t iona l
money lend ing has lessened over t ime .
In the Maharasht ra vi l lages, the large moneylenders have been par-
t ia l ly replaced in the i n fo rma l sector by several m ino r , less specialized
moneylenders w h o supply smal ler amounts. These lenders are usual ly
farmers or smal l t raders. Loans f r o m these " n e w e r " moneylenders are
character ized by the i r short s t ipulated repayment pe r iod and h igh interest
rate s t ructure. In Shi rapur , annual interest rates charged by m i n o r m o n -
eylenders of 40 to 60 percent are c o m m o n .
The med ium- te rm i n fo rma l loan marke t has vanished f r o m the Ma-
harashtra vi l lages. O n l y the re lat ive ly unat t ract ive fo rms of lend ing have
surv ived; that is, shor t - te rm crop/consumpt ion loans and t ied labor-credi t
marke t transactions. These sources are on ly resorted to by people w h o
do not have access to ins t i tu t iona l credi t . The qua l i t y ( i n terms of re-
payment capacity) o f the poo l o f appl icants coming to moneylenders has
decl ined.
Borrowing and Overdues
In this sect ion, we take a harder l ook at in terhousehold var ia t ion in
bo r row ing behavior and repayment per formance in A u r e p a l l e , Sh i rapur ,
and Kanzara , where data are avai lable f r o m 1976 to 1985. These topics
have been invest igated w i t h d i f ferent data sets and econometr ic specifi-
cat ion in Bhende (1986), B inswanger et a l . (1985), and Binswanger and
Rosenzweig (1986b). Binswanger et a l . and Bhende used data on loans
outstanding f r o m the credi t endowment schedule f rom 1976/77 to 1980/
8 1 ; B inswanger and Rosenzweig analyzed i n fo rma t i on on loan transac-
t ions f r o m the transactions schedule f r o m 1976/77 to 1983/84. Because
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the results are based on d i f fe rent data sources and econometr ic specif i-
cat ions, the estimates vary somewhat across the three studies.
In such research, causali ty is o f ten d i f f icu l t to i m p u t e ; the est imated
effect cou ld be a supply or a demand inf luence or a j o i n t effect of bo th
(B inswanger and Rosenzweig 1986b). Fo r examp le , age is posi t ive ly re-
la ted to ins t i tu t iona l credi t ou ts tand ing and defau l t in Shi rapur because
some of the younger farmers were no t heads o f household w h e n re l ie f
loans were admin is tered du r i ng the "neve r in a hund red years " M a h a -
rashtra d rought in the ear ly 1970s. Such loans were not avai lable in the
other v i l lages; thus, the l i nk between age and ins t i tu t iona l b o r r o w i n g and
defau l t was p ronounced in Shi rapur bu t tenuous in Au repa l l e and K a n -
zara.
We comp lement the f ind ings in these three studies w i t h tabular analysis
and case study ma te r ia l . Because of the di f ferences in the ru ra l f inancia l
markets among the vi l lages, we l ook at bo r row ing behav ior and repay-
ment per fo rmance f o r each vi l lage separately fo r the cont inuous sample
of 104 households.
Borrowing
B o r r o w i n g oppor tun i t ies should largely be shaped by cur rent wea l t h ,
wh i ch is par t ia l ly de te rm ined by past credi t access, wh i ch in t u rn is ul-
t imate ly l i nked to inher i ted wea l th . H o w strong is the l inkage between
inher i ted wea l th and b o r r o w i n g in the segmented f o r m a l and i n fo rma l
credi t markets? To answer this ques t ion , we focus on l and , wh i ch com-
prises the bu l k of the value of i nher i ted assets, and chart the amoun t
b o r r o w e d f r o m 1976 to 1985 and the household 's land inher i tance by
vi l lage and cred i t sector in f igure 7.1 ( A s in chapter 6 , we t land at inher-
i tance was mu l t i p l i ed by 4.0 to conver t to d ry land equiva lent area.)
Starting w i th Aurepal le and the fo rmal sector, six landowning house-
holds d id not take a loan f r om an inst i tut ional credit source f r om 1975/76
to 1984/85. T w o of the households are headed by w idows , w h o are i l -
l i te ra te . M e n w h o head the o ther f ou r households are also i l l i te ra te .
They regard fa rm ing as a secondary occupat ion and largely come f r o m
the ranks o f the smal l - fa rm s t ra tum in the sample. N o n e o f the households
has a prev ious h is tory (before 1975) of ins t i tu t iona l defau l t on credi t .
Several o w n or occupy land wh i ch is no t registered in the i r name , effec-
t i ve ly p rec lud ing the i r b o r r o w i n g f r o m some ins t i tu t iona l sources such as
the land deve lopment bank . A m o n g bor rowers o f ins t i tu t iona l c red i t , the
scatter of po ints is consistent w i t h a posi t ive association between the
amoun t o f l a n d i nhe r i t ed and cred i t b o r r o w e d . I n cont rast , a l l t h i r t y - fou r
cont inuous respondent households in Au repa l l e act ively par t ic ipated in
the i n f o rma l marke t as bo r rowers . A posi t ive re la t ionship between land
inher i ted and the quan tum of credi t bo r rowed is no t v is ible in the r igh t -
hand pane l in f igure 7.1a.
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T u r n i n g to Sh i rapur , a h igh inc idence of defaul t has weakened any
latent re la t ionsh ip be tween ins t i tu t iona l b o r r o w i n g and the size o f the
inher i ted ho ld ing . T h e nonbor rowers o f ins t i tu t iona l c red i t i n the Shi rapur
sample f r o m 1976 to 1984 are compr ised of three defaul ters , three w idows ,
and one fa rmer w h o does no t bel ieve in go ing in to debt . Of the bo r rowers ,
several households w i t h inher i ted land have engaged in more ins t i tu t iona l
b o r r o w i n g than any of the landless households, bu t the scatter o f po ints
on ly hints at a weak posi t ive nexus between land inher i tance and inst i -
tu t i ona l b o r r o w i n g . As in A u r e p a l l e , every household in Shi rapur par-
t ic ipa ted in the i n f o r m a l credi t ma rke t , and the scatter o f po in ts betrays
no association between the amoun t o f i nher i ted land and i n f o rma l bor -
r ow ing .
Kanzara is the on ly v i l lage where a semblance of a cor re la t ion between
inher i ted land and b o r r o w i n g in b o t h the f o r m a l and i n f o r m a l sectors is
shown in f igure 7 . 1 . T h e f i ve nonpar t ic ipants in the f o r m a l sector inc lude
fou r defaul ters and a large progressive fa rmer w h o pr ides h imsel f on
never hav ing taken a loan . He was j o i ned by t w o o ther large farmers in
no t par t i c ipa t ing in the i n f o rma l credi t marke t . An assured-rainfal l en-
v i ronmen t af fords this luxury to households w h o do not l i ke to carry debt .
O v e r a l l , one w o u l d be hard-pressed to say that the vi l lage households
are chron ica l ly short o f b o r r o w i n g oppor tun i t ies . T h e emphasis on " a g -
gregate" analysis in f igure 7.1 disguises the nature of segmentat ion and
ra t ion ing that takes place w i t h i n the ins t i tu t iona l and i n f o rma l sectors,
but the on ly people systematical ly exc luded f r o m the ins t i tu t iona l sector
came f r o m landless labor households in Au repa l l e and f r o m households
headed by w idows in the three vi l lages.
Overdues and Default 
Because overdues p redominan t l y occur in the ins t i tu t iona l sector, char-
acteristics that are associated w i t h publ ic-sector b o r r o w i n g are h igh ly
associated w i t h defau l t . Across the three vi l lages and based on data on
loans outs tand ing f r o m 1976 to 1981, wea l t h , caste status, educa t ion , the
dependency ra t i o , and residence in the Maharasht ra vi l lages were signif-
icant ly and posi t ive ly re la ted to overdues (B inswanger et a l . 1985).
Eva lua t ing re lat ive repayment per formance by standardiz ing fo r the
amoun t of credi t received in terms of defaul t rat ios results in a much
smal ler set of stat ist ical ly signif icant var iables (Bhende 1986; B inswanger
et a l . 1985), Households w i t h h igh dependency rat ios are signi f icant ly
greater cred i t r isks than others. Di f ferences in resource endowments d i d
not exp la in the var ia t ion in re lat ive repayment per fo rmance . T h e la t ter
result d i f fers f r o m other emp i r i ca l w o r k , such as that o f Pat i l (1967) and
Pandey and M u r a l i d r a m (1977), tha t f o u n d signif icant f a r m size by w i l l -
ingness or by ab i l i t y to repay in teract ions. For ou r sample, smal l farmers
seem as able to repay as large fa rmers , w h o appear to be as w i l l i ng (o r
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unwi l l i ng in the case of ins t i tu t iona l c red i t ) to meet thei r f inanc ia l ob l i -
gations as smal l farmers. A g a i n , what matters somewhat in re lat ive re-
payment per formance are l i fe cycle demographic characterist ics, espe-
cial ly the dependency ra t io . W h a t matters most is the source of credi t .
M u c h o f expla ined var ia t ion in re lat ive repayment per formance comes
f r o m poo l ing the data across vil lages and adding d u m m y variables that
capture the greater use of and defaul t on ins t i tu t iona l credi t in the Ma-
harashtra vi l lages (Binswanger et a l . 1985).
Conclusions
What lessons can be d rawn f r o m our analysis of vi l lage credi t markets
fo r ins t i tu t iona l lend ing in d ry land agr icul ture in India 's S A T ? F i rs t , the
marked t imeliness of d ry land agr icul tural operat ions necessitates f lex ib le
lending procedures. M u c h of the recent popu lar i ty o f the commerc ia l
banks w i t h large farmers in the vil lages stems f r o m the i r re lat ive lack of
restr ict ions on how farmers use thei r loans. In the cooperat ive sector
more r i g i d , st ipulated i n -k ind lending prevai ls. Mo reove r , the emphasis
by both t rad i t iona l moneylenders and modern commerc ia l banks on the
overa l l f inancia l pos i t ion and prospective repayment per formance of the
bor rower as the ma in cr i ter ia fo r lending makes a lo t of sense in d ry land
agr icul tura l regions. Once clients have established a reputa t ion fo r cred-
i twor th iness, restr ict ions on how and when loans should be used should
be kept to a m i n i m u m .
Focusing on specifics, f ixed crop loan scales and seasonal repayment
discipl ine are par t icu lar ly hard to administer in d ry land agr icu l ture. As
we shall see in the next chapter, i f the monsoon is la te , the fa rmer needs
f lex ib i l i ty to be able to change the c ropp ing enterpr ise. Staying w i t h the
planned c ropp ing act iv i ty on wh ich the scale of f inance was based is o f ten
a prescr ip t ion fo r agronomic and economic disaster. T h u s , scales of f i -
nance fo r specific c ropp ing activies are no t iona l at best. L i kew ise , in the
bet ter -endowed dry land tracts w i t h some prospects fo r doub le c ropp ing
in bo th the ra iny and pos t - ra iny season, a single loan disbursement fo r
the c ropp ing year is preferable to two al locat ions, one at the start of the
rainy season and one cont ingent upon repayment of the f i rst season's
loans ( R y a n , V i r m a n and Swindale 1982). Ver i f i ca t ion of the f i rs t season's
repayment o f ten runs the r isk of delaying i f no t missing the sowing of
the second season, wh ich in tu rn jeopardizes the repayment prospects of
the second season's loan.
Second, ma rked seasonality in the t im ing of agr icu l tura l operat ions
coupled w i t h covar iate p roduc t ion r isk l im i t the scope fo r the potent ia l
of ro ta t ing credi t societies, such as chi t funds, to con t r ibu te to f inancing
agr icu l tura l investment in d ry land tracts. W i t h the gradual g row th in off-
f a rm income oppor tun i t ies documented in chapter 4 , ch i t funds should
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become a m o r e i m p o r t a n t segment o f the i n f o rma l marke t in these v i l -
lages, bu t they w i l l no t have m u c h effect on the f inancing o f agr icu l tura l
p roduc t i on .
T h i r d , var iab le and covar iate p roduc t i on r isk has several imp l ica t ions
fo r the deve lopment o f ru ra l b ranch bank ing (B inswanger 1986). I f crops
fa i l f o r most c l ients, debts have to be rescheduled, t rans lat ing i n t o un-
sat isfactory ind icators o f branch per fo rmance. Economic per fo rmance o f
i nd i v idua l branch offices may be poo r fo r several consecutive years even
w i t h an excel lent manager. Because inef f ic ient b ranch managers cannot
be dist inguished f r o m eff ic ient ones in bad years, centra l managers have
no re l iab le yardst ick f r o m wh ich per fo rmance can be gauged. In t u r n ,
local managers posted to d ry land regions w i l l t r y to reduce the year- to-
year f luctuat ions in the i r b ranch per fo rmance by choosing cl ients w h o
represent exceedingly l ow defau l t r isk. An emphasis on meet ing lend ing
and deposi t mob i l i za t i on targets may offset these conservat ive tendencies
in the shor t r u n b u t on ly a t the r isk o f increasing the incidence o f bad
loans. D e a l i n g ef fect ively w i t h such incent ive p rob lems, wh ich may be
par t icu lar ly severe in d ry land agr icu l tura l regions, requires that managers
exp l ic i t l y share in the long- te rm per fo rmance o f the b ranch , wh i ch in
t u r n means tha t the manager has to be posted in the branch fo r a long
t ime .
T h e effectiveness o f r u ra l branch bank ing and the eff ic iency o f ru ra l
credi t markets w i l l be greater where p roduc t i on risks are smal ler and less
covar ia te , sowing and harvest ing are less synchronous across crops and
fa rms, doub le or t r i p le c ropp ing is more w ide ly prac t iced, t ranspor t and
communica t ions systems are bet ter deve loped, and farmers are nearer
to each o ther (B inswanger 1986). These p roduc t i on condi t ions describe
i r r igated regions much bet ter than d ry land p roduc t i on tracts. None the -
less, the study vi l lages are no t starved fo r credi t as the ove rwhe lm ing
ma jo r i t y o f households engaged in ins t i tu t iona l b o r r o w i n g du r i ng the
per iod o f analysis. T h e most notab le except ion to that general izat ion
were households headed by w idows , w h o were ef fect ively exc luded f r o m
the marke t f o r ins t i tu t iona l c red i t . T h e wel l -deve loped i n f o rma l marke t
in the Mahbubnagar vi l lages also suppor ted a considerable amoun t of
p roduc t i ve investment .
T h e supply- leading approach has clear ly been fe l t in a l l the vi l lages.
On the benef i t side o f the ledger, the ent ry o f the nat iona l ized commerc ia l
banks i n t o ru ra l b ranch bank ing in the late 1970s and ear ly 1980s has
suppor ted considerable ru ra l investment that may no t have occur red or
w o u l d have taken place at a much s lower pace. No tab le examples inc lude
investments i n we l l d igg ing , deepen ing , and desi l t ing i n D o k u r and loans
fo r the establ ishment o f grape gardens in K a l m a n . As discussed in chapter
5, such investment has increased the demand fo r labor and is par t ia l l y
responsible f o r the t igh ten ing labor m a r k e t in those t w o vi l lages.
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As ide f r o m ru ra l branch commerc ia l bank ing , the o ther recent b r igh t
spot on the agr icu l tura l credi t landscape in the vil lages is the avai labi l i ty
of savings instruments o f fe r ing rates of interest that have more than kept
pace w i t h in f la t ion . F r o m a smal l base, the number of households that
have invested in t ime deposits or nat iona l savings certif icates is g rowing
(chapter 4 ) .
The blemishes of a supply- leading approach are also evident in the
vi l lages. T h e addi t iona l i ty of ins t i tu t iona l credi t suppl ied has been less
than un i ty . Farmers w h o re ly on t e r m lend ing f r o m commerc ia l banks
were also the best cl ients of moneylenders fo r med ium- te rm lend ing.
Fo rma l lend ing agencies also cannot p rov ide several of the services of-
fered by moneylenders. For example , more than three-quarters o f the
respondent households in Au repa l l e made more than ten and as many
as sixty-f ive loan transactions w i t h moneylenders f r o m 1975 to 1984. M o s t
of these transactions were small consumpt ion loans averaging Rs 50 to
100. T h e non- in te res t rate bo r row ing costs of supply ing such loans
th rough the ins t i tu t iona l sector w o u l d be p roh ib i t i ve . W i t h the rap id
expansion o f ins t i tu t iona l lend ing and the subsequent eros ion in the p r o f -
i tab i l i ty and the gradual demise of t rad i t iona l money lend ing , loans fo r
small consumpt ion i tems w i l l become less avai lable or more cost ly.
M o r e impo r tan t , aggressively supply ing credi t fo r increasing produc-
t i on sets in m o t i o n incentives fo r defaul t . Repayment per fo rmance in the
vil lages largely reflects expectat ions of government waivers on loan re-
payment . Loans fo r d rought rel ief and fo r soi l conservat ion have the
worst repayment record . D r o u g h t re l ief loans were v iewed by farmers in
Shirapur as grants f r o m the government , wh i le loans fo r soi l bund ing in
Kanzara have not resul ted in perceived technical or economic benefi ts.
L i kew ise , i f farmers va lued the services of the cooperat ive sector more
high ly , thei r repayment per formance should have been bet ter . Inheren t l y ,
what cooperat ives o f fe red was not that at t ract ive to induce farmers to
main ta in a good credi t ra t ing . In contrast , the more progressive farmers
in the vil lages are do ing the i r best to keep in good standing w i t h the
nat ional ized commerc ia l banks.
In drought -prone Au repa l l e and Shirapur, i n f o rma l lend ing w i l l con-
t inue to play an impor tan t ro le in vi l lage f inanc ia l markets in to the twenty-
f i rs t century. Tak i ng not ice of that fact and subsequent ly t r y ing to
strengthen the i n fo rma l sector w o u l d cal l fo r a substant ia l depar ture f r o m
( i f not reversal in ) t h i nk ing about ru ra l credi t po l icy since 1954. At least,
that path is not unchar ted , as a substantial l i te ra ture is avai lable on h o w
to strengthen rura l f inanc ia l markets (M i rac le 1973; v o n Pischke, A d a m s ,
and D o n a l d 1983).
L o o k i n g in to the near f u t u re , the lack o f credi t avai labi l i ty should no t
severely constra in the spread of technical change in these d ry land agr i -
cu l tura l regions. As argued, the vil lages are reasonably we l l -endowed
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w i t h ru ra l c red i t in f ras t ruc ture . M o r e impo r t an t , p ro f i tab i l i t y consider-
at ions l o o m larger t han cred i t constraints. Shr ink ing f a r m size, pa r t i cu -
lar ly among the largest landowners in the vi l lages, d imin ishes the p ro f -
i tab i l i ty o f o w n i n g t rac tors—a subject discussed in deta i l in chapter 1 0 —
and covar iate r isk circumscribes the scope fo r the deve lopment o f t rac tor
h i re marke ts .
T h e o ther l u m p y investment o p t i o n in the vi l lages is dug wel ls , de-
scr ibed at length in chapter 3. D u g wel ls , a l though a r isky investment
prospect , ho ld the key to agr icu l tura l in tensi f icat ion in the Mahbubnagar
and Sholapur regions. T h e pro f i tab i l i t y o f o ther ind iv is ib le , fa rm- leve l
land and water management op t ions , such as smal l f a r m ponds fo r sup-
p lementary water harvest ing and perco la t ion structures fo r enhancing
groundwater recharge, has no t yet been conclusively establ ished in these
d ry land agr icu l tu ra l s tudy regions. M o r e o v e r , pr iva te demand fo r publ ic -
sector soi l conservat ion works is weak.
I f the recent past is any ind ica t ion , the ef fect ive demand fo r credi t
should stem f r o m cash-cropping oppor tun i t ies associated w i t h c rop d i -
vers i f icat ion or f r o m in tens i fy ing fer t i l i zer and pesticide use. G rape gardens
in K a l m a n , smal l orchards o f f r u i t trees in Shi rapur and Kanzara , short
du ra t i on p igeon pea in Kanzara , and hyb r i d castor in Au repa l l e al l f i t
the descr ipt ion o f present or emerg ing cash c ropp ing oppor tun i t ies . W i t h
the except ion of grape gardens, these oppor tun i t ies are to some extent
d iv is ib le. T h e penchant o f agr icu l tura l scientists to emphasize synergism
and complementary effects in a package approach and of agr icu l tura l
economists to mode l credi t gaps in a l inear p rog ramming f r a m e w o r k
impar ts a spur ious sense of lumpiness to separable components . Such
th ink ing and analyt ical m e t h o d magni fy the size of credi t constraints.
T h e preceding discussion does no t mean that farmers w i l l no t cont inue
to face l i qu id i t y p rob lems. They w i l l . Fo r example , in Kanzara , d i f fe r -
ences in fer t i l i zer use on h y b r i d sorghum w i l l endure fo r several years
after the in i t ia l adop t ion o f the sorghum hybr ids and fer t i l i zer . M u n g
bean w i l l cont inue to be popu la r in large par t because i t improves the
farmer 's seasonal cash f low.
The issue is no longer h o w much ins t i tu t iona l cred i t is a l located to
these poo r d ry land regions or even what are the bankable prospects. T h e
impo r tan t quest ions are how the del ivery system can be made more
eff ic ient in addressing t imel iness and f lex ib i l i ty requ i rements endemic to
d ry l and agr icu l tura l p roduc t i on and how the cu l tu re o f de l inquency can
be reversed.
Part Three Risk, Nutri t ion, and
Technical Change
W h a t most distinguishes the S A T f r o m more h u m i d env i ronments i s the
h igh incidence o f ra infa l l - re lated p roduc t ion r isk. I f insurance markets
were comple te , capi tal markets a l lowed households to save and bo r row
to smooth income var iab i l i t y , and futures markets gave i n f o rma t i on on
prices, r isk w o u l d no t be a source of concern in a count ry as large as
Ind ia . B u t Ind ia 's S A T , l ike most regions in the deve lop ing w o r l d , i s
character ized by incomplete insurance marke ts , f ragmented ru ra l f inancia l
markets , and rud imenta ry or nonexistent fu tures pr ice markets . There -
fo re , p roduc t ion r isk can exact a heavy to l l on human wel fare .
The consequences of r isk are potent ia l ly numerous . They can range
f r o m direct reduct ions in u t i l i t y fo r households unw i l l i ng to take r i sk , to
slower d i f fus ion of more prof i tab le but r isk ier technologies, to spatial ly
diversi f ied but more f ragmented landhold ings, and even to higher pop -
u la t ion g row th rates to compensate fo r the absence of an income safety
net outside the fami ly .
The consequences are also debatable. M u c h of human behavior can
be assigned to r isk (Roumasset 1976). I ndeed , as the reader is by now
aware, we f ind i t impossible to address r isk in a sel f -contained chapter
in this book . Risk- re la ted issues crop up in almost every chapter. W h a t
is needed is carefu l empi r ica l research to bet ter understand when and
under what condi t ions r isk plays a signif icant ro le in cond i t ion ing human
wel fare .
We start ou r empi r ica l i nqu i ry by examin ing the ro le o f r isk percept ions
in in f luencing fa rmer adop t ion decisions. We next t u r n to the sources o f
c rop income r isk in d ry land agr icul ture in India 's S A T compared to more
heavi ly i r r igated p roduc t ion env i ronments . The discussion then shifts to
farmers ' wi l l ingness to take r isk. The direct and ind i rect effects of r isk
aversion on technological change are assessed. T h e effectiveness of r isk
management in the study vi l lages is the t h i r d b road top ic covered in this
chapter.
T h e f i rs t three sections set the stage fo r the thrust of the chapter: an
analysis of the effectiveness of pub l ic sector po l icy responses to p roduc-
t ion r i sk in d ry land agr icu l ture in India 's S A T . Because y ie ld var iab i l i t y
signif icantly condi t ions crop revenue r isk, w h i c h , as we saw in chapter 4,
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i s the ma in source of income var iab i l i t y fo r the overwhe lm ing ma jo r i t y
of cu l t iva tor households in Ind ia 's S A T , and because c rop insurance is
the most d i rect po l icy response to address the p r o b l e m of y ie ld r isk , we
probe deeply i n to the pros and cons of c rop insurance as a r isk-d i f fus ing
ins t i tu t iona l i nnova t ion in the f ou r th and last sect ion o f the chapter. Tha t
analysis is t ime ly because the government has recent ly increased its com-
m i t m e n t to c rop insurance as a means to compensate fo r and mi t igate
p roduc t i on r isk in I nd ian agr icu l ture.
Risk Percept ions and Sources of Product ion Risk
In this sect ion, we assert some simple and impor tan t points and substan-
t iate others w i t h empi r ica l evidence. F i rs t , we define r isk in the context
o f an adopt ion decis ion between t w o techniques, wh ich in tu i t i ve ly shows
that a ra ther na r row range of condi t ions is requ i red fo r r isk aversion to
emerge as a m a j o r s tumbl ing b lock to technological change. Second, we
contend that d i f ferent r isk percept ions are usual ly more in f luent ia l in
cond i t i on ing decision choices than d ivergent r isk at t i tudes. I f this assert ion
is t r ue , investments in activi t ies that generate and dif fuse more re l iable
technological i n fo rma t i on are p robab ly more product ive than al ternat ive
stabi l izat ion pol ic ies. T h i r d , we i l lustrate w i t h aggregate histor ical data
how the relat ive impor tance of the sources of c rop income r isk changes
marked ly f r o m an i r r iga ted to a d ry land p roduc t ion env i ronment w i t h i n
India 's S A T . Th is i l lus t ra t ion is re in forced w i t h an analysis o f fa rmers '
beliefs about yields and prices. Tha t analysis add i t iona l ly shows that the
use of aggregate data may severely underest imate y ie ld var iab i l i t y as a 
source o f c rop income r isk when measured f r o m the perspective o f f a r m -
ers' subject ive beliefs on prices in nearby markets and on yields in the i r
fields.
Adoption Decisions and When Risk Matters 
A l m o s t a l l models o f decision mak ing under uncer ta in ty expl ic i t ly o r
imp l i c i t l y embrace t w o concepts: r isk percept ions and at t i tudes. Percep-
t ions are bel iefs about what w i l l happen i f a l ternat ive courses of act ion
are f o l l o w e d ; the values people attach to those beliefs are ref lected in
at t i tudes.
T h e d is t inc t ion between r isk at t i tudes and percept ions is no t cosmetic.
I t i s crucia l fo r po l icy eva luat ion . I f dispari t ies in technological d i f fus ion
cou ld be expla ined by the var ia t ion in r isk at t i tudes among fa rmers , the
demand fo r technology target ing or fo r c rop insurance w o u l d increase.
In contrast , d ivergent bel iefs in technological per formance cal l f o r in-
vestments in act iv i t ies l i ke on - f a rm research that generate mo re or bet ter-
qua l i ty i n f o rma t i on so that percept ions of fa rmers , extensionists, and
researchers converge mo re rap id ly .
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Risk has to be perceived fo r i t to have the potent ia l to inf luence
adopt ion decisions. W h e n r isk matters is i l lust rated w i t h examples f r o m
the study vi l lages. Suppose the fa rmer had r isk percept ions ident ical to
the histor ical p lo t cu l t i va t ion data in the cont inuous study vil lages f r o m
1975/76 to 1984/85. T h e fa rmer faces the choice of replacing his t rad i t iona l
or present pract ice(s) w i t h an improved technique(s) . A t the r isk o f over-
general iz ing, f ive hypothet ica l and stereotypic cases, graphed in the f ive
panels o f f igure 8 . 1 , cou ld occur.
Each panel corresponds to d i f ferent percept ions of uncer ta in net crop
re tu rn f r o m adopt ing the imp roved technique (1) or f r o m staying w i t h
the t rad i t iona l pract ice ( T ) . Panels a, d, and e are based on examples
f r o m the study vi l lages, wh i le the net re tu rn d is t r ibut ions in panels b and
c are hypothet ica l .
The net re turn data in panels a, d, and e were def lated and adjusted
for signif icant farmer-specif ic effects in a least squares d u m m y var iable
regression mode l descr ibed in Wa lke r and Subba Rao (1982a). Because
the ceteris paribus assumption does not ho ld (p roduc t ion techniques do
vary somewhat f r o m farmer to farmer w i t h i n these styl ized examples) ,
these comparisons are on ly indicat ive and no t def in i t ive . Nonetheless,
they do i l lustrate impor tan t po in ts , and because of c rop ro ta t iona l con-
siderations al l o ther things cannot be held constant even w i t h t ime series,
agronomic exper imenta l data.
D r a w i n g on the concept of stochastic dominance, wh ich is thorough ly
discussed in the context of agr icu l tura l research by Ande rson (1974), r isk
percept ions are embod ied in the cumulat ive density funct ions, wh ich
index the summed probab i l i t y that net returns fa l l be low a given leve l .
The lower cumulat ive density is " b e t t e r " in the sense that fo r a given
cumulat ive probab i l i t y level a higher re tu rn level can always be ob ta ined .
In panel a, we have the fel ic i tous result that the imp roved technology
(apply ing inorganic fer t i l izer to the cot ton/p igeon pea in terc rop in K a n -
zara dur ing the ra iny season) is super ior to using no fer t i l izer fo r al l levels
of uncerta in re tu rn . As long as decision makers prefer more to less, I 
w i l l be pre fer red to T.
The result in panel a obtains more o f ten than one usual ly realizes. Fo r
example, Gr is ley and Ke l logg (1983) repor ted that in semi-ar id t rop ica l
northeastern Tha i land pairwise comparisons of farmers ' subject ive net
re tu rn d is t r ibut ions fo r compet ing cropp ing activi t ies resul ted in fo r ty -
fou r o f the for ty-seven comparisons fo l l ow ing the pa t te rn displayed in
panel a, where one act ion is r isk eff icient and thorough ly dominates
another. Th ree other examples f r o m the study vi l lages inc lude (1) ( I )
improved fer t i l izer-responsive, i r r igated paddy var iet ies, descr ibed in
chapter 3 , sown in the ra iny season in Au repa l l e compared to ( T ) local
var iet ies, (2) ( I ) inorganic fer t i l izer app l icat ion to hyb r i d sorghum in
Kanzara compared to ( T ) no fer t i l i zer , and (3) ( I ) the co t ton /mung bean
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i n te rc rop in Kanzara compared to the ( T ) more extensive cot ton/p igeon
pea/local sorghum in terc ropp ing system.
T h e reverse can also occur (panel b ) . Farmers ' present practices may
domina te recommended (and re jected) techniques, par t icu lar ly in more
r isk -prone, marg ina l env i ronments . We do no t have concrete empi r ica l
examples f r o m the study vi l lages that f i t the panel b scenario because
farmers w o u l d be i r ra t iona l to adopt the imp roved technology under such
condi t ions. Perhaps the example that best epi tomizes that scenario is
apply ing inorganic fer t i l izer to pos t - ra iny season sorghum g rown under
farmer 's management in the Sholapur vi l lages ( D v o r a k 1986). Because
of the absence of response to fer t i l izer w i t h the fa rmers ' late p lan t ing
date , app ly ing fer t i l i zer on ly adds to p roduc t ion cost w i t h o u t increasing
benefi ts.
R isk , or more specif ically r isk avers ion, on ly becomes poten t ia l l y im-
por tan t when the t w o cumulat ive d is t r ibu t ion funct ions cross (panels c ,
d, and e) . B u t crossing does not necessarily imp l y a conf l ic t between r isk
and expected pro f i tab i l i t y . For the scenario descr ibed in panel c, the
t rad i t iona l technology is so much better in poor eventual i t ies (wh ich are
relat ively f requent ) that its average pro f i tab i l i t y (area B is much larger
than area A) great ly exceeds the mean re tu rn o f the i m p r o v e d technology.
Persistently l ow or even negative returns in the face of adverse events
may compromise the pro f i tab i l i t y o f the imp roved technology so much
that i t is perceived as being less remunerat ive than the t rad i t iona l set of
practices (Per r in and W i n k e l m a n n 1976). Cash-intensive hyb r i d co t ton
p lanted in d ry land condi t ions in Kanzara cou ld adhere to the pa t te rn
present in panel c . In abnormal ly good years, hyb r i d co t ton w o u l d sig-
ni f icant ly ou tpe r f o rm local co t t on , mung bean, o r h y b r i d so rghum, bu t
those years of ideal g row ing condi t ions are so few that they do no t make
up fo r hyb r i d cot ton 's in fe r io r i t y in the more numerous years o f less than
ideal g row ing condi t ions. Compar ing the t rad i t iona l sorghum/pear l m i l le t /
pulse in te rc rop w i t h sole-cropped hybr id sorghum in Au repa l l e w o u l d
also l ike ly result in a panel c scenario.
At the o ther ex t reme, we have the case in panel d where the imp roved
technology is super ior over al l but the most unfavorab le events. O n l y
severely r isk-averse farmers w o u l d prefer T to I . Expe r imen ta l results
presented in the next sect ion on farmers ' wi l l ingness to take risks indicate
that farmers are moderate ly to in termedia te ly r isk averse. Loosely in-
te rp re ted , those results imp ly that they w i l l be w i l l i ng to adopt I as long
as they perceive that the ra t io of the change in expected standard devia-
t i on o f net returns to the change in the expected mean net returns in
swi tch ing f r o m T to I does no t exceed about 2.00. Farmers w i t h i n the
measured exper imenta l r isk a t t i tud ina l range w o u l d adopt I in panel d ,
wh ich is represented by the comparat ive eva luat ion of imp roved castor
variet ies ( I ) to the local variet ies ( T ) in Au repa l l e .
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Plant ing i m p r o v e d paddy var iet ies w i t h h igh fer t i l i zer levels in the p o s t -
ra iny season in D o k u r or Au repa l l e also f i t s the cond i t ions descr ibed in
panel d . Because of vol tage f luc tuat ions in the d ry season, electr ic pumps
occasional ly b u r n o u t , generat ing much larger losses than i f the fa rmer
had p lan ted local variet ies a t lower fer t i l izer levels. T h e imp roved paddy
system is i m m u n e to pract ical ly a l l o ther sources of r i sk , wh ich means
that the fa rmer does no t have to accept much r isk to make impressive
gains in expected p ro f i tab i l i t y .
F ina l l y , we come to panel e, the on ly case where r isk real ly mat ters .
R isk and expected pro f i tab i l i t y are in sharp conf l ic t . Choices h inge on
farmers ' r isk preferences. A f t e r more than ten years o f observ ing fa rmer
behavior in the study vi l lages, we are no t hard-pressed to cite examples
that f i t the condi t ions of panel e, bu t there are no t as many as one w o u l d
th ink . Shi f t ing f r o m the t rad i t iona l cereal/pulse in te rc rop to castor in
Au repa l l e ( represented in pane l e) is c lear ly one examp le ; invest ing in
dug we l l i r r i ga t ion in a l l vi l lages is another ; swi tch ing f r o m local co t ton
in te rc ropp ing systems to hyb r i d sorghum in Kanzara is yet a t h i r d .
W h e n we analyze the size of fa rmer r isk aversion as a constra int to
adop t ion we are essentially ask ing, W h a t is the f requency of case e? We
bel ieve that even fo r the semi-ar id t ropics this f requency is lower than
what most social and b io log ica l scientists bel ieve. O n l y i f percept ions fa l l
w i t h i n a fa i r ly na r row range does r isk aversion mat ter . Th is conclusion
is also suppor ted by r isk p rog ramming models that show that the t radeof f
between the var iance and mean of expected c rop income fo r al l sma l l ,
m e d i u m , and large representat ive f a rm sizes in the study vil lages is not
steep (Ha rdake r and Ghodake 1984). M o r e o v e r , aggregating components
in to technology packages usual ly overstates r isk because adopt ion is a 
p iecemeal , sequent ia l process. Assuming no o ther constraints are b i n d -
i n g , farmers can sort th rough the package and adopt those components
that f i t panel a , re ject those that con fo rm to panel b , and ob ta in more
in fo rma t i on on the others th rough t r ia l and evaluat ion in the i r f ie lds . The
technology level that farmers u l t imate ly adopt usual ly entai ls much less
r isk than wha t is imp l i ed by an a l l -o r -no th ing decis ion, characterist ic of
a package approach.
T h e clearest example of r isky decision mak ing in the study vi l lages is
in -we l l borehole d r i l l i ng . Bores are d r i l l ed to in tercept water -bear ing
f issures to enhance the water y ie ld in already dug wel ls (Enge lhard t 1985).
T h e d r i l l i ng decis ion is ind iv is ib le and re lat ive ly cost ly , equiva lent to
about U .S . $175 in 1982 pr ices. Returns are largely cond i t ioned by
whether or no t the bores in tercept water -bear ing f issures. Because f a r m -
ers w h o o w n wel ls are re lat ive ly wea l thy , di f ferences in d r i l l i ng behavior
among we l l owners are un l i ke ly to be ascribed to d i f fe rent ia l access to
cred i t . The re fo re , d r i l l i ng boreholes in wel ls epi tomizes a r isky decis ion
p r o b l e m .
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F r o m survey research in the Au repa l l e watershed, Engelhardt f ound
that by 1982 ( the first in -we l l bore was dr i l led in 1962) about 40 percent
of the wells conta ined in -we l l bores. A random sample of th i r ty wel ls
that d i d no t have in -we l l bores revealed that we l l owners p lanned to d r i l l
bores in sixteen o f the th i r t y wel ls. On average, we l l owners who p lanned
to d r i l l bel ieved that the chances of h i t t i ng water were 0.78; those w h o
d id not p lan to d r i l l p laced the odds much lower , a t 0.54. Those who
planned to d r i l l were somewhat r icher and operated wells w i t h less m u l -
t ip le ownersh ip , but the on ly statist ically signif icant di f ference (P < .01)
between the t w o groups of farmers was the di f ference in the subject ive
probab i l i t y o f in tercept ing water-bear ing f i ssures . A l t h o u g h Engelhard t
d id not el ic i t fa rmer r isk at t i tudes, dif ferences in r isk percept ions clearly
appeared to be the d r i v ing force in the d r i l l i ng decision.
A d d i t i o n a l l y , a decision analysis of in -wel l bore d r i l l i ng revealed that
for many farmers w h o p lanned to d r i l l , the value o f i n fo rma t i on f r o m
groundwater prospect ing w i t h electroresist iv i ty soundings substantial ly
exceeded its cost. The demand fo r i n fo rmat ion may also be considerable
fo r o ther r isky investment decisions in India 's semi-ar id t ropics. D u r i n g
the last ten years, Ind ia has invested some resources in activi t ies that
generate and dif fuse i n fo rma t ion over and above what common ly occurs
in convent ional research and extension programs. No tab le examples are
aspects of the T ra in ing and V is i t System operat ing in some states, the
Lab to L a n d Program, and the operat iona l research projects o f the Ind ian
Counc i l o f Ag r i cu l t u ra l Research. Those activit ies cou ld be deepened to
place greater emphasis on diagnostic research and on researcher-managed
trials in farmers ' f ie lds. Invest ing in regional ly adapt ive and on- fa rm
research has st i l l p robab ly not h i t the po in t of d imin ish ing returns in
Ind ian agr icul ture (Bredero 1987).
Emerg ing f r o m our in tu i t i ve discussion is a clear real izat ion that r isk
percept ions act as a screen or f i l ter to de l im i t the number of t imes that
a farmer 's unwi l l ingness to take r isk actual ly influences choices made in
adopt ion decisions. H o l d i n g r isk att i tudes constant ( there is no evidence
to suggest that r isk at t i tudes change across regions) , we cannot conclude
that r isk aversion d i rect ly acts as a greater deterrent to technology adop-
t i on in more drought -p rone marg ina l p roduc t ion env i ronments compared
to more rainfal l -assured produc ing regions w i t h i n Ind ia 's S A T . In the
reasonably we l l -endowed Kanzara and K i n k h e d a , mo re compet ing tech-
niques and crops mean that some w i l l inevi tably con fo rm to the condi t ions
of panel e . In contrast , in agrocl imat ical ly harsh Shirapur and K a l m a n ,
the f requency of case b w i l l be much higher. We can, however , say w i t h
certa inty that the sources o f r isk w i l l d i f fer marked ly f r o m region to region
depending on the w ider spatial var ia t ion in agrocl imat ic and soi l char-
acteristics. Tha t statement is no t based on in tu i t i on bu t is g rounded in
more r igorous empi r ica l analysis described in the next subsect ion.
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Sources of Crop Income Risk 
In chapter 4 , we saw that net c rop revenue r isk was the most impo r tan t
source o f income var iab i l i t y f o r most f a r m households. Ne t c rop revenue
r isk depends on var iab i l i t y f r o m f ive sources: (1) i npu t pr ices, (2) i npu t
levels, (3) p lanted areas, (4) ou tpu t pr ices, and (5) y ie lds. T h e re lat ive
impor tance o f ou tpu t pr ice and y ie ld var iab i l i t y cond i t ion ing c rop revenue
r isk has received more analyt ical scrut iny than var iab i l i t y in i npu t pr ices,
inpu t levels, and p lan ted areas. T h e study that most d i rect ly focuses on
this issue f o r Ind ia 's S A T is that o f Ba rah and Binswanger (1982), w h o
par t i t i oned gross revenue var iab i l i t y i n to p r ice , y i e ld , and pr ice-y ie ld
in terac t ion components . They used t ime series data (1956/57 to 1974/75)
f r o m n inety-one distr icts f r o m fou r semi-ar id t rop ica l states: A n d h r a Pra-
desh, Ka rna taka , M a d h y a Pradesh, and T a m i l N a d u . T h e distr icts were
d iv ided in to three regions: (1) the un i r r iga ted S A T w i t h annual ra in fa l l
be tween 500 to 1,500 mm and w i t h less than 25 percent of gross c ropped
area i r r i ga ted , (2) the i r r iga ted S A T w i t h annual ra in fa l l be tween 500 to
1,500 mm and w i t h more than 25 percent o f gross c ropped area i r r i ga ted ,
and (3) the h u m i d t ropics w i t h annual ra in fa l l exceeding 1,500 m m . Price
and y ie ld data were det rended to remove the effect o f in f la t ion and tech-
nologica l change. Cor rec ted yields were mu l t i p l i ed by the average area
share of the c rop in gross c ropped area of the distr ict over t ime . Th is
procedure great ly s impl i f ied the analysis and is equivalent to the st rong
assumpt ion that fa rmers p lan t ident ica l c ropp ing patterns each year. As-
suming that area var iab i l i t y is n i l l i ke ly overstates gross revenue r isk , but
i t should no t d is tor t estimates of the re lat ive impor tance of y ie ld vis- -
vis pr ice var iab i l i t y .
T h e results o f Ba rah and Binswanger 's decompos i t ion analysis using
statist ical ident i t ies are summar ized in f igure 8.2. Fo r distr icts above the
for ty- f ive-degree l i ne , a long wh i ch the y ie ld and pr ice components are
equa l , y ie ld var iab i l i t y is more impor tan t than pr ice var iab i l i t y in deter-
m in ing gross revenue r isk. For ty -n ine o f the f i f t y -n ine un i r r iga ted S A T
distr icts are located above this l ine . Fo r twen ty - two of the twenty-seven
i r r igated S A T distr icts and fo r a l l f i ve h u m i d t rop ica l d istr ic ts, the pr ice
component exceeded the y ie ld componen t . C lear ly , the dominan t source
of gross revenue r isk was y ie ld var iab i l i t y in the un i r r iga ted S A T ; pr ice
var iab i l i t y was re la t ive ly more impo r tan t in the i r r iga ted S A T and in the
h u m i d t rop ica l distr icts.
The m a j o r i t y o f the distr icts in f igure 8.2 l ie above the d iagonal l ine
intersect ing the 100-100 points on the pr ice and y ie ld component axes.
Hence , f o r most d ist r ic ts, y ields and prices are negat ively covar ia te , wh i ch
impl ies that per fect s tab i l izat ion of pr ice cou ld destabi l ize gross revenues
in some distr icts. M o r e to the po in t , per fect s tabi l izat ion o f a l l ou tpu t
pr ices—equivalent to sett ing the pr ice and y ie ld-pr ice in te rac t ion terms
to ze ro—wou ld destabi l ize gross revenues in the twenty-one distr icts that
l ie above the hor izonta l l ine at 100 on the y ie ld axis, ind icat ing that the
yie ld component exceeds 100 percent of the expla ined var ia t ion . Gross
revenue r isk in those twenty-one distr icts w o u l d increase in p ropo r t i on
to the vert ical distance between the observed po in t and the hor izonta l
l ine at 100. Seventeen of those twenty-one distr icts are f r o m the poore r
un i r r igated S A T . They w o u l d be hur t by complete pr ice stabi l izat ion.
The ma jo r beneficiaries o f reduced pr ice var iab i l i ty w o u l d be the agr i -
cu l tura l ly r icher i r r iga ted S A T and h u m i d t rop ica l d istr ic ts, character ized
by higher gross revenue per c ropped hectare. Ba rah and Binswanger also
showed that stabi l iz ing the y ie ld of the dominan t c rop in each reg ion
w o u l d be much more effect ive in reduc ing revenue var iab i l i ty in the
un i r r iga ted S A T distr icts. In contrast , stabi l iz ing the pr ice o f the dominan t
crop was much more successful in dampening gross revenue var iab i l i ty
i n the i r r iga ted than in the un i r r iga ted S A T .
T h e use of d ist r ic t data by Barah and Binswanger increases the l i ke -
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Figure 8.2 Yield versus price risk in conditioning gross crop revenue variability in SAT
districts in Andhra Pradesh, Karnataka, Maharashtra, and Tamil Nadu from 1956/57 to
1974/75
Source: Barah and Binswanger (1982:figure 1).
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l i hood that the re lat ive impor tance o f y ie ld var iab i l i t y in cond i t i on ing
crop revenue r isk is understated fo r i nd i v idua l farmers. Unless yields are
per fect ly cor re la ted between fa rms, the est imated y ie ld var iance varies
inversely w i t h the number o f farms const i tu t ing the aggregate (Car te r
and D e a n 1960). In re lat ively wel l - in tegrated ou tpu t marke ts , character-
ist ic o f I nd ia ' s S A T (von O p p e n , R a j u , and Bapna 1980), prices are much
more l i ke ly to be corre la ted across farmers than yields.
H is to r i ca l data on pr ice and y ie ld represent an imper fect subst i tute fo r
fa rmers ' pr ice and y ie ld expectat ions, wh i ch are the basis f o r decis ion
m a k i n g . Exper imen ta l data on fa rmer percept ions o f y ie ld and pr ice
suggest that farmers bel ieve that even fo r i r r iga ted crops in an assured
p roduc t i on season and env i ronmen t , l i ke we l l - i r r iga ted paddy and
groundnu t g rown in the pos t - ra iny season in D o k u r , y ie ld r isk exceeds
pr ice r isk .
T h i r t y we l l owners , ten each f r o m D o k u r and t w o ne ighbor ing vi l lages,
par t ic ipated in the exper iment . A t the start o f the pos t - ra iny season
percept ions on y ie lds, pr ices, and gross revenues of t w o compet ing crops,
groundnuts and paddy , were assessed th rough a be t t ing fo rma t s imi lar
to what is described later in this chapter in the context of the exper iments
Binswanger used to el ic i t r isk at t i tudes. Farmers were staked w i t h f o r t y
f ive-rupee notes wh ich they assigned to ten discrete outcomes repre-
sent ing f ixed y ie ld , p r ice , and gross revenue intervals. Farmers were
rewarded the amount placed in the in terva l wh ich conta ined the actual
p r i ce , y i e l d , or gross revenue. Y i e l d was measured by c rop cuts taken in
each farmer 's f ie ld at harvest. A c t u a l pr ice re fer red to the peak harvest
pr ice in the most f requented marke t .
De f in ing r isk as the d i f ference between actual and expected values in
mean absolute percentage errors ( M A P E s ) h ighl ights the re lat ive im-
por tance of y ie ld over pr ice r isk in cond i t i on ing gross revenue var iab i l i t y
f o r these wet land paddy and g roundnu t producers. In the box graphs in
f igure 8.3, the empi r ica l d is t r ibut ions o f the pr ice M A P E s are much more
t igh t ly c lustered, par t icu lar ly fo r paddy , than are the y ie ld M A P E s . In
o ther words , a t the start o f the g row ing season, farmers cou ld predic t
harvest prices in a nearby marke t much more accurately than they cou ld
pred ic t yields in the i r o w n f ie lds .
These results f r o m t w o re lat ive ly pro tec ted i r r iga ted c ropp ing systems
again make the po in t that y ie ld r isk is l i ke ly to be underest imated as a 
source of income var iab i l i ty than wha t is usual ly in fe r red f r o m aggregate
d a t a / P r i c e r isk is much less l i ke ly to be unders ta ted; consequent ly , its
re la t ive impor tance in Ind ia 's un i r r iga ted S A T is even less than what
Barah and Binswanger est imated.
The Nature of Yield Risk 
N o t on ly the sources of r isk but also the nature of y ie ld r isk is l i ke ly to
d i f fer between dry land and i r r igated agr icu l ture. In genera l , the vi l lage
study evidence suggests that the harshness of the p roduc t i on env i ronment
impar ts posi t ive skewness to y ie ld and net re tu rn d is t r ibut ions in d ry land
agr icu l ture. On analyzing the d is t r ibu t ion o f y ields and net re turns
(cleansed of fa rmer effects that were statist ical ly signif icant) fo r the com-
m o n c ropp ing systems descr ibed in tables 3.1 and 3.2, we f o u n d that the
skewness o f y ie ld and net re tu rn d is t r ibut ions depended on the type o f
Risk / 231
160
140
Figure 8.3 Price and yield perceptions of groundnut and paddy post-rainy season
producers in Dokur from 1982/83 to 1985/86
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cropp ing system ( in te rc ropped or monocu l t u re ) , technology level ( t ra -
d i t i ona l or i m p r o v e d ) , and the qua l i ty o f the resource base ( ra in fa l l -
assured and adequate fe r t i l i t y or d rought -p rone and marg ina l fe r t i l i t y )
( W a l k e r and Subba R a o 1982a). B o t h y ie ld and net re tu rn d is t r ibut ions
in l ow- i npu t , so le-cropping systems l ike castor in Au repa l l e and p o s t -
ra iny season sorghum in Shi rapur were posi t ive ly skewed; imp roved c rop-
p ing systems such as i r r iga ted paddy in D o k u r and hyb r i d sorghum in
Kanzara were character ized by no rma l y ie ld and net revenue d is t r ibu-
t ions. M u l t i p l e components in an in te rc ropp ing system, such as the cereal /
pulse in te rc rop in A u r e p a l l e , can also produce net re tu rn d is t r ibut ions
that are no rma l l y d is t r ibu ted even in a harsh env i ronment where com-
ponent y ie ld d is t r ibut ions are posi t ive ly skewed.
T h e reason f o r posi t ive skewness is no t hard to f ind. Y i e l d d is t r ibut ions
are t runcated (y ie lds are nonnegat ive) and the comb ina t ion of sole c rop -
p ing , a dominan t source of r isk such as d rough t , and marg ina l p roduc t ion
condi t ions a l low nonnegat iv i ty to impar t posi t ive skewness to net re tu rn
d is t r ibu t ions. Fo r instance, the net re tu rn d is t r ibut ions fo r pos t - ra iny
season sorghum p roduc t i on in the drought -p rone Sholapur vi l lages are
signi f icant ly and posi t ive ly skewed ( table 8.1). Swi tch ing f r o m a deep to
a shal lower soi l is accompanied by a sharp increase f r o m 1.28 to 4.32 in
Table 8.1. Descriptive statistics on yield and net return distributions of post-rainy
season sorghum, by soil types in Shirapur and Kalman from 1975/76 to
1979/80
Soil Type 
Grain yield (kg/ha) 
Deep black
Medium black
Shallow black
Gravelly and others
Fodder yield (kg/ha) 
Deep black
Medium black
Shallow black
Gravelly and others
Net returns to own resources 
(Rs/ha)
Deep black
Medium black
Shallow black
Gravelly and others
Descriptive Statistic 
Mean
375
258
171
133
988
793
746
535
544
383
283
198
Skewness
2.15**a
2.77**
5.73**
7.38**
0.36
1.26**
1.00
0.72
1.28**
2.49**
3.61**
4.32**
Observations (N) 
95
261
438
98
—
—
_
—
—
—
—
—
a
** denotes statistically significant differences from corresponding values for the normal distribution at
the 0.01 level.
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the skewness coeff ic ient of net returns. No t i ce also in table 8.1 that fodder
yields are less skewed than gra in y ields, wh ich are more sensitive to
drought stress.
Wha t does posi t ive skewness imp ly fo r r isk analysis, wh ich is o f ten
carr ied ou t under the assumption that net revenue distr ibut ions are nor-
mal ly d is t r ibuted? I f net returns in a t rad i t iona l c ropp ing system are
posi t ively skewed wh i le those in a compet ing imp roved cropp ing system
are no rma l l y d is t r ibu ted , the assumption of norma l l y d is t r ibuted net re-
turns fo r bo th c ropp ing alternatives w i l l underest imate r isk. Th is s i tuat ion
is i l lust rated by compar ing the choice of c ropp ing system between the
cot ton/p igeon pea in terc rop (designated as co t ton in te rc rop 2 in table
3.1) and sole-cropped hyb r i d sorghum in Kanzara (Wa l ke r and Subba
Rao 1982b). Cot ton /p igeon peas's net returns were signif icant ly skewed;
hybr id sorghum yields and net returns were norma l l y d is t r ibu ted . On
compar ing the cumulat ive density funct ions fo r net returns between the
cot ton/p igeon pea in terc rop and hybr id so rghum, we see in f igure 8.4 that
the conf l ict between r isk and expected pro f i tab i l i t y is fa i r l y sharp under
the observed d is t r ibut ions and is considerably less when no rma l d is t r i -
but ions are assumed. The incidence of low returns is substant ial ly greater
under the observed empir ica l d is t r ibu t ion compared w i t h wha t is imp l i ed
by a no rma l d is t r ibu t ion . U n d e r no rma l cumulat ive densi ty func t ions ,
the p robab i l i t y of having net returns less than or equal to Rs - 300 is
about 0.04 fo r the cot ton/p igeon pea in te rc rop and 0.08 f o r hyb r i d
sorghum ( lower pane l , f igure 8.4). Comparab le probabi l i t ies are 0.01 and
0.08 under the observed d is t r ibut ions (upper pane l , f igure 8.4). In o ther
words , the in i t ia l crossover area is considerably larger w i t h the observed
dist r ibut ions than w i t h the assumed no rma l d is t r ibut ions. The contrast ing
shapes of the net revenue d is t r ibu t ion l i ke ly re in force the tendency of
risk-averse farmers to prefer the cot ton/p igeon pea in te rc rop to hyb r id
sorghum in Kanzara.
Risk Att i tudes
T h e locat ion and d is t r ibu t ion o f r i sk preferences in the fa rmer popu la t ion
par t ia l ly cond i t ion the answers to almost al l the impor tan t r isk issues in
agr icu l tura l deve lopment . Despi te thei r impor tance , re l iab le estimates of
r isk att i tudes fo r large samples are di f f icul t to come by w i t h convent ional
nonexper imenta l approaches. Econometr ic est imat ion of r isk preferences
f r o m data on past decisions is beset by several con found ing influences
that are d i f f icu l t i f no t impossible to account f o r (B inswanger 1982).
In fe r r i ng r isk preferences by compar ing op t ima l and est imated f a r m plans
f r o m mathemat ica l p rog ramming models can also give spurious results
unless such models are f ree of specif icat ion er ro r . D i r ec t e l ic i ta t ion in-
vo lv ing hypothet ica l choices (usual ly between lot ter ies) is strongly sus-
cept ib le to in te rv iewer bias. For example , B inswanger (1980) f o u n d in
the study vil lages that swi tch ing in terv iewers marked ly changed the dis-
t r i bu t i on of responses e l ic i ted w i t h a d i rect in te rv iew m e t h o d ta i lo red by
D i l l o n and Scandizzo (1978) fo r resource-poor farmers in deve lop ing
countr ies.
Frus t ra ted by that exper ience, B inswanger (1978a, 1980, 1981) t o o k
a lead from the psychological l i te ra ture and designed a series of games
to measure r isk at t i tudes. A l t h o u g h shar ing the same foundat ions , the
games d i f fe r in t w o impo r tan t respects f r o m the exper imenta l l i te ra ture
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Figure 8.4 Evaluation of the choice between two common cropping systems based on
observed and assured normal net return distributions in Kanzara
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in psychology. F i rs t , the game featured real payoffs to re inforce respond-
ent choices. These payoffs were relat ively large compared to what re-
spondents cou ld earn in the dai ly labor marke t . Second, the games were
played over a number of weeks so farmers had t ime to reflect on the i r
decisions.
Structure and Results of the Experimental Games 
The games were p layed by f l ipping coins after each respondent chose one
f r o m six al ternat ives ref lect ing a t radeof f between the mean and the
variance in winnings. The choices are presented in table 8.2 and range
f r o m the sure bet O to r isky gamble F. There are several ways to describe
the r isk embod ied in each choice. T w o of the simplest are (1) the p r o -
por t iona l insurance p r e m i u m ( I P ) , wh ich measures the p ropo r t i ona l re-
duct ion in expected re tu rn the respondent is w i l l i ng to accept to be less
exposed to r isk, and (2) the ra t io (cal led Z in table 8.2) of the change in
expected value to the change in standard dev ia t ion in go ing f r o m a lower
to the next h igher value a l ternat ive.
A l t h o u g h the r isk aversion class labels in Tab le 8.2 are necessarily
arb i t ra ry , it is clear that choices O and A reflect ext reme to severe r isk
aversion. Ac t ions B and C are consistent w i t h in termedia te to moderate
risk aversion. A l te rnat ives E and F may imp ly r isk neut ra l i ty or even r isk
preference, as mov ing f r o m E to F yields the same expected re tu rn but
is accompanied by an increase in the variance of the payof f .
M u l t i p l y i n g the payof f structure in the Rs .50 game in table 8.2 by 10,
100, and 1,000 gave three higher stake games, wh ich were p layed in a 
sequence star t ing w i t h a low stakes scale of Rs .50 fo r the O al ternat ive
Table 8.2. Structure of the Rs .50 experimental game to measure risk attitutes
Choicea
O
A
B
C
E
F
Risk Aversion 
Class
Extreme
Severe
Intermediate
Moderate
Slight-to-neutral
Neutral-to-negative
High
Payoff (Rs) 
.50
.95
1.20
1.60
1.90
2.00
Low Payoff 
(Rs)
.50
.45
.40
.20
.10
0
IPb Zc
0.5 0.90
0.3 0.74
0.2 0.59
0.1 0.42
0 0.17
0 0 
Source: Binswanger (1980) and Binswanger and Sillers (1983).
aInefficient alternatives D and D* are not presented. 0 had the same expected value as B but with a 
greater variance; D* had the same expected value as C but with a greater variance. Relatively few
respondents chose those alternatives in any of the games. F is also risk inefficient compared to E but
is kept in the format to represent a risk preference choice.
bProportional insurance premium which is the difference between the expected value of the alternative
and the highest return alternative (F) divided by the expected value of F.
cThe change in expected value between neighboring alternatives divided by the change in standard
deviation.
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and f in ishing w i t h a h igh stakes scale of Rs 500. Rea l games were p layed
at Rs .50, 5, and 50 levels, wh i le the Rs 500 game was hypothe t ica l . T h e
series of games was p layed w i t h a l l respondent households in the six study
vi l lages. F o r the larger games w i t h h igher payof fs , the sample size was
reduced f r o m 240 to 120 households.
Because farmers were no t exposed to losses, the responses in the games
on ly p rov ide i n fo rma t i on on the posi t ive branch o f the u t i l i t y f unc t i on .
The re fo re , the responses give a lower b o u n d est imate of r isk avers ion ;
that is , we can conclusively say that respondents are at least this r isk
averse. Expos ing farmers to rea l losses w o u l d have been d i f f icu l t eth ical ly
and cou ld have resul ted in con found ing pure r isk at t i tudes w i t h credi t
constraints. In a few games, farmers were staked w i t h money before
p lay ing the game. Responses in the staked games were no t s igni f icant ly
d i f ferent f r o m those in the o ther games.
Four m a i n f ind ings emerged f r o m Binswanger 's r isk a t t i tude study.
F i rs t , f o r the h igher level games, Rs 5, 50, and 500, where the oppo r tun i t y
losses were large, responses were t igh t ly and un imoda l l y c lustered in the
in te rmed ia te to modera te ly r isk-averse al ternat ives ( table 8.3) . Second,
respondents selected more r isk-averse choices as the size of the game
increased. In go ing f r o m the lower to the higher stakes scales, the mean-
value of the insurance p r e m i u m increased l inear ly , s igni fy ing increasing
par t ia l r isk aversion (B inswanger and Sil lers 1983). These were large
increases as mean IP almost doub led between the Rs .50 and 500 games
f r o m .115 to .190. T h i r d , di f ferences in personal characterist ics and re-
sources endowments among respondents expla ined l i t t le o f the var ia t ion
in responses. These f ind ings were broad ly suppor ted by "second-gener-
a t i o n " studies that also used the exper imenta l approach to measure r isk
Table 8.3. Frequency of choices by game size in percent of total observations
Choicea
O
A
B
C
E
F
Observations (A/)
Mean IP
Game Size (and Number) 
Rs .50 
(2)
1.0
6.5
31.8
22.4
16.8
20.6
119
.12
Rs 5 
(7)
0.9
9.3
27.8
39.8
13.0
9.3
117
.13
Rs 50 
(12)
2.8
5.6
38.3
43.9
7.5
1.9
118
.15
Rs
500
(16)
2.6
13.9
53.0
29.6
0.0
0.9
118
.19
Source: Binswanger (1960) and Binswanger and Sillers (1983).
aBased on efficient choices. The number of respondents who made inefficient choices in the Rs .50,
5, 50, and 500 game levels was twelve, nine, eleven, and three, respectively.
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atti tudes of farmers in Southeast A s i a and Cent ra l A m e r i c a (Gris ley 1980;
Sillers 1980; W a l k e r 1981b). F ina l ly , and on a more interpretat ive and
theoret ical no te , the exper imenta l evidence in the games is inconsistent
w i t h choices predic ted f r o m several bounded ra t ional i ty models that enjoy
widespread popu la r i ty in the social science l i terature on agricul tural de-
ve lopment (Binswanger 1981). Assumpt ions under ly ing the economists'
most c o m m o n l y accepted m o d e l of subjective expected u t i l i t y theory are
also at odds w i t h exper imenta l evidence ( Q u i z o n , Binswanger, and Mach-
ina 1984).
Validating the Experimental Approach 
Economet r ic evidence based on inpu t -ou tpu t data on paddy cul t iva t ion
in Aurepa l l e offers some support for the levels of farmer r isk aversion
estimated in the games ( A n t l e 1987). B u t the most transparent test of
va l ida t ion is, Do the estimates generated in the exper imenta l approach
expla in any of the var ia t ion in choices made by farmers in real w o r l d
decisions? D igg ing wells and purchasing fer t i l izer are p robably the t w o
most impor t an t cash-intensive decisions facing farmers in India ' s S A T .
Invest ing in w e l l i r r i ga t ion in India 's Deccan Plateau can be a h igh risk
venture as the p robab i l i t y of digging the proverb ia l d ry hole is no t neg-
l igible ( L a l 1972). Fo r example , in the watershed that contains Aurepa l l e
about 30 percent of the dug wells are dry (Engelhard t 1985). Fer t i l izer ,
a l though d iv is ib le , is a costly input whose use cou ld also be cond i t ioned
by differences in farmer r isk att i tudes.
Pool ing the data across the six study villages f r o m 1975/76 to 1977/78,
Binswanger et a l . (1982) found that r isk aversion, measured by the in-
surance p r e m i u m ( I P ) in the exper imenta l games, significantly and in-
versely influenced weal th accumulat ion and investment in i r r i g a t i o n ,
wh ich in t u r n heavily de te rmined the farmer's use of fer t i l izer . A l t h o u g h
the direct effect of risk aversion on fer t i l izer use was modest , the indi rec t
impact t h rough the wea l th and i r r iga t ion variables was re la t ively sub-
stantial . Nonetheless, interpersonal var ia t ion in r isk preferences d i d not
account for a large share of the var ia t ion in fer t i l izer practices. Effects
of dif ferent ia l r isk aversion on fer t i l izer use were clearly domina ted by
differences in agrocl imatic and other regional endowments that reflected
regional disparities in r isk and by interpersonal differences in wea l th ,
fer t i l izer experience, and i r r iga t ion intensi ty. In terms o f order o f mag-
n i tude , differences (where statistically significant) in educat ion were
about as impor t an t as va r ia t ion in r isk atti tudes in cond i t ion ing investment
decisions on i r r iga t ion and fer t i l izer . S t i l l , these results do provide some
evidence that rel iable estimates of farmer r isk atti tudes can be obta ined
w i t h the exper imenta l m e t h o d .
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Risk Aversion and Technological Change 
Because almost a l l farmers are r isk averse, r isk aversion potent ia l l y colors
adop t ion and investment decisions. R isk aversion may dampen the speed
of d i f fus ion o f near ly a l l agr icu l tura l practices except pesticides, wh i ch
are usual ly though t to be r isk reduc ing. B u t wha t counts in the d i f fus ion
process is n o t w h o f i rs t accepts the innova t ion bu t w h o u l t imate ly adopts.
Unless adop t ion by the few precludes adop t ion by the m a j o r i t y , levels o f
wel fare are de te rmined by the spat ial va r ia t ion in d i f fus ion ten to twenty
years f o l l ow ing the release of the recommenda t ion . T h e classic except ion
where early adop t ion mat ters is absentee land lo rd ism. B o t h in the Ind ian
Pun jab and the highlands o f E th i op i a tenants reaped few of the benefits
f r o m the h igh-y ie ld ing wheat variet ies because they were ev ic ted by the i r
landlords. M o r e o v e r , one cannot appeal to r isk aversion to exp la in
marked in ter reg iona l di f ferences in var ie ta l adop t ion because the exper-
imenta l results do no t show that farmers in mo re r isk-prone env i ronments
are signif icant ly mo re r isk averse than those in assured p roduc t i on areas.
C l imat ic and soi l di f ferences account fo r the l ion 's share of the expla ined
var ia t ion i n the present levels o f H Y V adopt ion w i t h i n m a j o r cereal-
p roduc ing distr icts w i t h i n Ind ia 's S A T (Jansen 1988).
U n l i k e var ie ta l change, dispari t ies in we l l d igg ing and pesticide and
fer t i l izer use persist even in areas as smal l as a v i l lage. We w o u l d be
much qu icker to ascribe these dif ferences to r isk aversion i f the exper i -
menta l ly measured d is t r ibu t ion of r isk preferences was no t so t igh t . S t i l l ,
B inswanger et a l . (1982) were able to demonstrate that there was enough
spread in the d is t r ibu t ion of r isk preferences to exp la in some of the
var ia t ion in investment in i r r i ga t ion and in fer t i l i zer adop t ion among the
sample households.
The po ten t ia l ind i rec t effects o f r isk aversion are l i ke ly to be more
impor tan t than its d i rect inf luence as a f r i c t i on to the adop t ion of tech-
no logy. Fo r instance, in unregu la ted ru ra l f inanc ia l marke ts , r isk aversion
by lenders and bor rowers favors h igher col la tera l requ i rements as a par t ia l
subst i tute to charging h igher interest rates, thereby depressing the de-
m a n d fo r credi t f o r some groups l i ke smal l farmers w h o have l im i t ed
avai lable col la tera l (B inswanger and Sil lers 1983). R isk aversion can ef-
fect ive ly translate di f ferences in co l la tera l avai lab i l i ty and f ixed adm in -
is t rat ive loan costs between bo r rower groups in to sharper var iat ions in
credi t use. Thus , r isk aversion in comb ina t i on w i t h incent ive prob lems
can inf luence the existence and completeness of factor markets and con-
t ract op t ions .
Based on the exper imenta l ev idence, we have no reason to bel ieve
that the level and d is t r ibu t ion o f fa rmer r isk aversion d i f fe r s igni f icant ly
between Ind ia ' s d ry land S A T and more h u m i d and/or more i r r iga ted
regions. T h e ind i rec t effects o f r isk avers ion are , however , l i ke ly to be
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more pronounced in d ry land than in more assured i r r igated p roduc t ion
env i ronments (Binswanger and Rosenzweig 1986a).
Household Risk Management
T h e remainder and largest par t o f this chapter is concerned w i t h the
efficacy of pub l ic sector in tervent ions to mi t igate the adverse conse-
quences o f p roduc t i on r isk in Ind ia 's S A T . Because the extent and type
of pub l ic sector investment depend on how we l l households manage p ro -
duct ion r isk in Ind ia 's S A T , we l ook a t the effectiveness o f i n fo rma l and
pr ivate means to self- insurance in this sect ion. Effect iveness is examined
fo r t w o types of ra in fa l l - re la ted occasions: (1) severe and p ro longed
drought and (2) the more no rma l course of events when scanty or excess
ra in fa l l can lead to shortfal ls in income but does no t threaten subsistence.
D u r i n g severe d rough t , effectiveness is gauged by the abi l i ty of the house-
ho ld to protect consumpt ion f r o m sharp declines in income. D u r i n g o ther
t imes, the quest ion of how we l l c ropp ing strategies reduce c rop income
var iab i l i ty becomes more relevant fo r measur ing the effectiveness of r isk
management by the f a rm household.
Effectiveness of Income Compensation and Severe Drought 
Households in Ind ia 's S A T have six ways to compensate f o r short fal ls in
income. They can sell stored produce, bo r row fo r consumpt ion , l iqu idate
assets, receive transfer income f r o m relat ives, change jobs and/or increase
thei r labor marke t par t i c ipa t ion , and migrate in search o f w o r k .
Some of these fo rms of income compensat ion are no longer impor tan t
in the study vi l lages. Storage of food grains or fodder between c ropp ing
years does not present ly l o o m that large in the study vi l lages (chapter
4) . O n l y appreciable amounts o f paddy are carr ied over f r o m year to
year by the largest farmers in the Mahbubnagar vi l lages. A l s o , in chapter
4 we c i ted several reasons fo r the relat ively m i n o r ro le of transfers in
dampen ing income vo la t i l i t y . O the r fo rms are used on ly as a last resort .
B o t h migra t ion and asset l i qu ida t ion fa l l in to that category. Several em-
pi r ica l studies of household response to d rought have shown that f ood
consumpt ion can decl ine substantial ly before the household parts w i t h
its assets or moves (Dreze 1988).
B o r r o w i n g fo r consumpt ion in the in fo rma l credi t ma rke t is by far the
most heavi ly re l ied on means to compensate fo r short fa l ls in income in
the study vi l lages. A g a i n in chapter 4 we saw that households in the study
vi l lages, ma in ly in A u r e p a l l e , par t ia l ly compensated fo r steep shortfal ls
in income by re ly ing on consumpt ion credi t . T h e fa i r l y local ized bu t
p ro longed three-year d rought in the mid-1980s in the Telegana reg ion ,
where the Mahbubnagar vi l lages are located, prec ip i ta ted a sharp rise in
bo r row ing in the i n f o rma l marke t i n D o k u r , where the large v i l lage tank
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d i d no t f i l l f o r ra iny season paddy cu l t i va t ion f rom 1985/86 to 1987/88
(Nag e t a l . f o r t hcoming ) .
B o r r o w i n g to ma in ta in consumpt ion is ef fect ive when r isk is nonco-
var ia te , as many people do no t b o r r o w at the same t ime . E v e n du r i ng a 
d rought year the vi l lage credi t marke t may be qu i te capable of f inancing
a surpr is ing amoun t of consumpt ion credi t w i t hou t an appreciable rise in
interest . Fo r instance, in the D o k u r case s tudy, appreciable changes in
interest rates were recorded on ly we l l i n to the second d rough t year. B u t
the v i l lage credi t marke t is necessarily personal and spat ial ly restr ic ted
(chapter 7 ) ; severe droughts over consecutive years eventual ly lead to
r is ing interest rates. D r o u g h t in the we l l - i r r iga ted Mahbubnagar vi l lages
is also usual ly accompanied by an increase in demand fo r we l l deepening,
d igg ing, and in -we l l bore d r i l l i ng . Th is increase in demand fo r investment
credi t places add i t iona l s t ra in on the i n f o rma l v i l lage credi t marke t .
D a t a f r o m several m ic roeconomic surveys have amply demonst ra ted
how inef fect ive pr iva te means are in ma in ta in ing household f o o d con-
sumpt ion in the face of a large covar iate r isk l i ke severe in ter reg iona l
d rough t . Jodha's deta i led study of the 1962/63 drought in several vi l lages
in Rajas than is i l lust rat ive and , except f o r the p rominence o f l ivestock,
fa i r ly representat ive of fa rmers ' response to and the consequences of
severe d rought in Ind ia 's S A T (Jodha 1975). T rad i t i ona l r isk management
methods d i d l i t t le to protect c rop and l ivestock i ncome, wh ich con t r ibu ted
negl ig ib ly to household sustenance income du r ing the d rought year. Mos t
households, par t icu lar ly smal l f a r m households, re l ied heavi ly on wages
f r o m pub l ic re l ie f wo rks . Large f a r m households compensated fo r the
shor t fa l l in agr icu l tura l income by sel l ing assets, wh i ch led to gyrat ing
prices. Sources of credi t d r ied up as the share of bor rowings in household
income on ly ranged f r o m 6 to 13 percent . T h e annual interest rate on
bo r row ing increased f r o m 15 to 23 percent .
Compared to the year before the d rough t , f o o d gra in consumpt ion per
day per adul t fe l l by about 14 percent . T h e pr ice of pear l m i l l e t , the
staple f o o d , increased by about 60 percent ; m i l k prices rose by 280 per-
cent. Prices of most assets fe l l sharply as households faced a buyers '
marke t du r ing the d rough t and a sellers' marke t af ter the d rough t . T h e
pr ice of bul locks dec l ined by 51 percent , d ry cows by 80 percent , lactat ing
cows by 48 percent , sheep by 60 percent , and bu l lock carts by 40 percent .
Some assets d i d re ta in the i r va lue bet ter than others. T h e pr ice of goats,
wh i ch are more d iv is ib le and bet ter accl imated to d rought than most
o ther domest ic l ivestock species, actual ly went up by about 24 percent .
T h e d rough t also affected h u m a n capi ta l f o r m a t i o n , as 42 percent of
households w i t hd rew the i r ch i ld ren f r o m school . M a n y households even-
tua l ly responded to d rough t by m ig ra t ing . Those that stayed beh ind lost
more o f the i r l ivestock than those that m ig ra ted .
Publ ic-sector assistance is obv ious ly needed to he lp households adjust
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to d rought o f that magn i tude. Thus , the effectiveness of household r isk
adjustment depends on bo th pr ivate and publ ic sector response and the i r
in te rac t ion .
One crude but re levant measure of the effectiveness of the pr ivate and
publ ic sectors' per formance in assisting households to manage r isk of
famine centers on the extent that regional ly covar iate r isks, compris ing
bo th natura l and man-made disasters, compel f a rm households to sell
land to meet cur rent consumpt ion expenses. Such transactions are usually
labeled distress sales and , as discussed in chapter 6, are o f ten v iewed as
a means to economic po lar iza t ion (benef i t ing large holders at the expense
of smal l f a rm households) in ru ra l South A s i a , where l and is the dominant
f o r m of wea l th , source o f co l la tera l , means o f p roduc t i on , and deter-
m inan t of status (Ca in 1981).
Reasons fo r and the f requency and t im ing of land sales and purchases
in A u r e p a l l e , Kanzara , and Shirapur have been tho rough ly analyzed by
C a i n , w h o compared r isk adjustment between these three vi l lages and a 
Bangladeshi v i l lage that he studied intensively in the late 1970s. Cain 's
research conclusively shows that the env i ronment f o r managing r isk is
much harsher in the Bangladeshi v i l lage, where the bu l k (o r 145 of 239)
of land sale transactions engaged in by household heads f r o m inher i tance
to 1980 were made by present ly landless, smal l , and m e d i u m f a r m house-
holds. Distress sales to satisfy immedia te b io log ica l needs accounted fo r
67 percent of transactions.
The histor ical f requency of transactions also exh ib i ted p rom inen t
peaks, corresponding to the Bengal famine of 1943, the l ibera t ion war
of 1971, and the f lood of 1974 (f igure 8.5). In contrast , about two- th i rds
of the sale transactions made in Au repa l l e , Kanzara , and Shi rapur by
the household head f r o m inher i tance to 1980 were car r ied ou t by large
fa rm households. O n l y about 18 percent of these transact ions were made
w i t h the expl ic i t purpose o f meet ing current consumpt ion expendi tures.
M o r e impo r tan t , the incidence o f transactions in the three Ind ian vil lages
d id not display sharp f luc tuat ions over t ime ( f igure 8.5). No fa rmer in
the Ind ian sample responded to the Maharasht ra d rough t f r o m 1971/72
to 1973/74 by sel l ing land . Buoyed by wage earnings f r o m pub l ic re l ief
pro jects , f a r m households tenaciously c lung to the i r l and .
Ca in at t r ibutes these dif ferences in r isk management per formance to
more eff ic ient rura l f inancia l markets and to greater government invest-
ment in pub l ic works projects in the Ind ian study vi l lages. In the Bang-
ladeshi v i l lage, usufruct mortgage was more preva len t , interest rates were
considerably h igher , and access to ins t i tu t ional credi t was more l im i t ed .
Proper ty r ights were also less secure. The government 's response to the
1974 f lood consisted p r imar i l y of f ood a id , wh i ch was no t as readi ly
accessible and wh ich d id no t appreciably deepen ru ra l in f rast ructure as
much as the emp loyment oppor tun i t ies generated by the crash re l ie f
works occasioned by the 1971 to 1973 Maharasht ra d rough t . I ndeed , the
hand l ing o f the "neve r in a hundred years " d rought in Maharasht ra in
the ear ly 1970s is c lear ly one of the success stories in famine p reven t ion
in recent h is tory (Dreze 1988). A t the height o f distress, du r ing the slack
season summer months of 1973, as many as f ive m i l l i on people earned
cash on publ ic works programs. Some of the credi t also has to go the
pr iva te sector, wh ich responded to in i t ia l l y r is ing prices by mov in g f o o d
grains i n to western Maharash t ra . A m p l e f o o d gra in supplies elsewhere
in the coun t ry coup led w i t h the ab i l i t y o f the pr ivate sector to respond
kept prices in check in the hardest-h i t drought -a f fec ted distr icts.
Effectiveness of Crop Management Strategies 
In the face of a severe covar iate r i sk , l i ke consecutive d rought years,
f a r m management methods are usual ly inef fect ive in preserv ing c rop i n -
c o m e / B u t in the more n o r m a l course o f events, farmers have access to
a n u m b e r o f measures that can par t ia l l y i r o n ou t f luc tuat ions in c rop
income ( W a l k e r and Jodha 1986). Perhaps the t w o that have received
the most commenta ry i f n o t scru t iny in the l i te ra ture are c rop d ivers i f i -
ca t ion and in te rc ropp ing .
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Figure 8.5 Land transactions over time in Aurepalle, Shirapur, and Kanzara and in Char
Gopalpur, a village in Bangladesh
Source: Cain (1981:454, figure 2).
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Crop Diversification C r o p divers i f icat ion is usually regarded as the most
impor tan t weapon in the farmer 's management arsenal to combat c rop
income r isk in develop ing countr ies, where futures and insurance markets
are not we l l deve loped. To what extent is c rop diversi f icat ion mot iva ted
by farmers ' r isk aversion? H o w we l l does divers i f icat ion protect house-
holds f r o m f luc tua t ions in c rop income?
The in te r tw ined issues of the determinants and effectiveness of c rop
diversi f icat ion were addressed w i t h c ropp ing year data f r o m cu l t ivator
households in the six vi l lages f r o m 1975/76 to 1979/80 ( W a l k e r , S ingh,
and Jodha 1983). For comparat ive purposes, the data were analyzed by
reg ion . C r o p diversi f icat ion was measured by the Simpson index of di-
versity used in chapter 6 to quant i fy the incidence of land f ragmenta t ion .
The level of c rop diversi f icat ion bo th w i t h i n and across vil lages is
potent ia l ly inf luenced by several o ther factors besides var ia t ion among
fa rm households in r isk att i tudes and percept ions. The determinants o f
crop diversi f icat ion var ied substantial ly across the three regions. N o n e -
theless, in each reg ion , crop diversi f icat ion appeared to be a response to
differences in resource endowments . D r a f t power avai labi l i ty was an
impor tan t exp lanat ion of var ia t ion in c rop divers i f icat ion across house-
holds w i t h i n Mahbubnagar and A k o l a regions. As expected, larger farms
w i t h more gross cropped area were more diversi f ied than the i r smaller
counterpar ts . These differences may be a t t r ibu ted to a more pronounced
need to reduce peak season labor requ i rements , more potent ia l to exp lo i t
location-specif ic p roduc t ion oppor tun i t ies associated w i t h ho ld ing more
f ie lds, and greater access to credi t to sow land to more input- intensive
cropp ing act iv i t ies.
In the Sholapur reg ion , resource endowments were less impor tan t in
expla in ing d ivers i f icat ion, wh ich was largely accounted fo r by dif ferences
in land qua l i ty , cropping-year condi t ions, and vi l lage dispari t ies w i t h i n
the reg ion. In par t icu lar , in response to low ra infa l l in June, Ju ly , and
Augus t and to p len t i fu l ra in in September, pos t - ra iny season sorghum
accounted fo r 85 percent of gross cropped area in Shi rapur in 1977/78
when the diversi f icat ion index fe l l dramat ical ly .
The inf luence of i r r igated area was also signif icant and reg ion specific.
In Mahbubnagar , i r r iga t ion leads to more special izat ion in paddy p r o -
duc t i on ; in d ry land A k o l a and Sholapur, l im i ted we l l i r r i ga t ion , par t ic-
u lar ly in the pos t - ra iny season, opens up oppor tun i t ies to grow more
crops such as wheat , chick-peas, and other pulses.
A l t h o u g h o f correct sign in the three regions, on ly in the Mahbubnagar
vil lages d id in terhousehold dif ferences in exper imenta l ly measured r isk
att i tudes exert a signif icant inf luence on var ia t ion in crop divers i f icat ion.
The size o f the effect was smal l . A t the ar i thmet ic means o f bo th var iables,
a p ropor t i ona l 10 percent increase in r isk aversion resulted in just a 1 
percent increase in d ivers i f icat ion in the Mahbubnagar vi l lages. C r o p
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divers i f icat ion was more responsive to changes in gross c ropped area,
i r r iga ted area, and land value in the Mahbubnagar reg ion .
The re fo re , f ind ings f r o m the regression analysis in W a l k e r , S ingh , and
Jodha (1983) are consistent w i t h the f o l l ow ing story. Mos t farmers are
r isk averse and they divers i fy the i r po r t f o l i o o f c ropp ing act iv i t ies. B u t
dif ferences in r isk preferences are swamped by in terhouseho ld var ia t ion
in resource endowments in cond i t i on ing the level o f c rop d ivers i f icat ion,
wh ich is also heavi ly in f luenced by ra in fa l l at p lan t ing in d rought -p rone
vil lages exempl i f ied by Shi rapur and K a l m a n .
Results f r o m mathemat ica l p rog ramming models , based on the vi l lage
study data , con f i rm the same story (Ha rdake r and Ghodake 1984). The
level o f c rop d ivers i f icat ion depended much more on the f a rm size than
on the degree of r isk aversion w i t h i n a farm-size g roup . Greater d iver-
si f icat ion on larger farms s temmed p r imar i l y f r o m the i r greater resource
avai labi l i ty .
Does d ivers i f icat ion dampen crop income var iab i l i ty? Fur ther regres-
sion results in W a l k e r , Singh and Jodha (1983) suggest an af f i rmat ive
answer. Measured f r o m the perspective o f the coeff ic ient o f var ia t ion o f
household net c rop income per hectare over f ive years f r o m 1975/76 to
1979/80, c rop d ivers i f icat ion d id appear to be effect ive in impar t i ng sta-
b i l i t y to household c rop income in bo th the A k o l a and Sholapur vi l lages.
At the marg in , c rop d ivers i f icat ion was about three t imes more effect ive
in stabi l iz ing net returns in rainfal l -assured A k o l a than in d rought -p rone
Sholapur. A 10 percent p ropo r t i ona l increase in the divers i f icat ion index
was associated w i t h a 4.8 and a 13.0 percent decrease in the CV of net
crop income in the Sholapur and A k o l a vi l lages, respect ively. Tha t there
is less scope fo r c rop d ivers i f icat ion to emerge as a successful self- insur-
ance measure in the Mahbubnagar and Sholapur vi l lages is no t surpr is ing.
Mos t crops in those t w o regions are vu lnerable to the same source of
r i sk—drough t . In the A k o l a vi l lages, the sources o f y ie ld r isk are much
less covar iate. Th is d ivers i ty in po ten t ia l y ie ld reducers in t u r n enhances
the attractiveness of c rop d ivers i f icat ion as an effect ive means fo r A k o l a
farmers to self- insure.
Intercropping R o w in te rc ropp ing and , to a lesser extent , m ixed c rop-
p ing are common ly observed in t rad i t iona l f a rm ing systems in many re-
gions o f Ind ia 's S A T (Jodha 1981b). Research shows that t h rough more
eff ic ient use o f nu t r ien ts , mo is tu re , and l i gh t , yields f r o m in te rc ropp ing
alternat ives are o f ten re lat ive ly h igher than p ropo r t i ona l areas of the
same species p lanted in pu re stands ( W i l l e y , Reddy , and Na ta ra jan 1987).
Th is f ind ing appl ies par t icu lar ly we l l to regions o f the d ry semi-ar id t ropics
where there is se ldom suff ic ient soi l mois ture to harvest heavy yields f r o m
t w o sequent ia l crops bu t where sole c ropp ing o f ten fai ls to exp lo i t effec-
t ive ly avai lable resources. In contrast , the evidence suppor t ing the pop-
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ular v iew in the agronomic and economic l i teratures (Papendick, Sanchez,
and T r ip le t t 1976; Bliss 1976) that in tercropp ing ( i n and of i tself net of
crop divers i f icat ion effects) marked ly reduces y ie ld r isk is less persuasive.
T w o reasons are o f ten given fo r yields being less var iable in in ter-
c ropp ing systems: (1) lower disease and insect pest incidence and (2)
greater po tent ia l fo r y ie ld compensat ion (W i l l ey 1981). A l t h o u g h the
general izat ion that in te rc ropp ing (synonymous w i t h f ie ld- leve l diversi ty)
general ly reduces pest abundance usually holds (R isch , A n d o w , and A l -
t ier i 1983), counter- factuals are easy to f ind in the b io logical science
l i tera ture. Those studies emphasize the extent to wh ich pest and disease
infestat ion are cond i t ioned in complex c ropp ing systems by locat ion in-
teract ions. A conc lud ing comment made by the cha i rman to a session on
plant p ro tec t ion and in te rc ropp ing in an in ternat iona l wo rkshop on in-
te rc ropp ing is p robab ly not far o f f the mark : " I t appears that in te rc rop-
p ing can sometimes reduce incidence, sometimes increase inc idence, and
sometimes have no effect at a l l ' ' ( I C R I S A T 1981: 260).
Y i e l d compensat ion effects in in tercropp ing systems are also locat ion-
and system-specific. Y i e l d compensat ion is inf luenced by a crop's ab i l i ty
to take advantage of augmented l igh t , nut r ients , and/or soi l mois ture
" re leased" by other crops that are adversely affected by sources of r isk.
For example , some cereals such as pear l mi l le t can par t ia l ly compensate
fo r poor stand establ ishment o f o ther crops th rough greater t i l l e r ing .
Compensat ion w o u l d not in general be possible in pure stands because
all plants w o u l d be equal ly af fected.
I f y ie ld compensat ion was c o m m o n , y ie ld covariances between species
w o u l d be less when they are p lanted in an in te rc ropp ing system than
when they are sown in pure stands. Un fo r tuna te l y , large mu l t i year and
mul t i loca t iona l data sets are not avai lable to establish the size of y ie ld
compensat ion effects in in tercropping/pure stand compar isons. Ana l yz ing
yie ld covariances over t ime between species in c o m m o n in te rc ropp ing
systems in farmers ' f ields is a poor substi tute fo r an evaluat ion based on
exper imenta l data , but such an analysis does begin to ou t l i ne the size of
potent ia l compensat ion effects. In the extreme case of h igh compensat ion
in a h igh r isk env i ronment , yields cou ld even be negat ively covar iate.
L o w e r y ie ld cor re la t ion coeff icients therefore w o u l d imp ly greater r isk-
buf fer ing capacity.
In the most c o m m o n in tercropp ing systems in the study vil lages
(sorghum/pear l mi l le t /p igeon pea in Au repa l l e and cot ton/sorghum/p i -
geon pea in Kanzara) , yields between crops in the same f ie ld were more
posi t ively corre la ted than we expected (Wa lke r and Jodha 1986). In the
sorghum/pear l mi l le t /p igeon pea system in A u r e p a l l e , the local sorghum
and pear l m i l l e t variet ies p lanted in the same r o w are at tacked by the
same sources of r isk and reach matu r i t y between 120 and 135 days;
there fore , i t is no t surpr is ing that sorghum and pear l m i l l e t yields w i t h i n
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the same field are posi t ively and significantly corre la ted at 0.63. Because
of differences in days to physiological ma tu r i t y and susceptibil i ty to d i f -
ferent sources of r i sk , sorghum and pear l m i l l e t yields were insignificantly
associated w i t h p igeon pea yields at 0.06 and 0 . 1 1 , respectively. Fo r the
c o m m o n cot ton/pigeon pea/sorghum in te rc rop in Kanzara , adjusted y ie ld
data show significant correlat ions (0.42, 0.25, and 0.15) at the 5 percent
level between yields of co t ton and sorghum, co t ton and pigeon pea, and
sorghum and pigeon pea. Positive correlat ions are l i ke ly because these
three long-dura t ion crops mature at about the same t ime and are thus
exposed to some of the same sources of r isk .
A l t h o u g h these results suggest that the po ten t ia l for compensat ion
may be small in t r ad i t iona l in te rc ropp ing systems, they should be in ter -
pre ted w i t h cau t ion , because we do not k n o w how much higher the y i e ld
correlat ions w o u l d be w h e n the same species are p lan ted in pure stands.
Nevertheless, these t w o t r ad i t iona l in te rc ropping systems exh ib i t few t em-
pora l complementar i t ies so impor t an t for large compensat ion effects. The
r a p i d displacement of the cot ton/pigeon pea/sorghum system by the cot-
ton /mung bean in te rcrop (described in chapter 3) in the early 1980s fur-
ther indicates that farmers bel ieved that the t r ad i t iona l system w i t h three
long-dura t ion crops d i d no t possess many significant advantages.
T h e longer g rowing season in the A k o l a villages endows farmers w i t h
ample oppor tuni t ies to g row in te rc ropping systems featur ing short- and
long-dura t ion crops in the same f ield. Oppor tun i t i e s to generate large
y ie ld compensat ion effects appear to be l i m i t e d in the dryer Mahbubnagar
and Sholapur villages.
L i k e diversif icat ion, in te rc ropping appears to be a response to physical
resource endowments , par t icu lar ly to the qual i ty of those endowments
(Singh and Jodha 1986). Differences in personal characteristics, such as
r isk-averse at t i tudes, do not appear to affect the var ia t ion in the extent
of in te rc ropping between households. Lack of access to i r r i g a t i o n , mar-
ginal qua l i ty l and reflected in l o w land values, and ra iny season c ropping
are the d r i v i n g forces cond i t i on ing the in terhousehold va r ia t ion in in ter -
c ropping w i t h i n the three study regions ( table 8.4). C o n t r o l l i n g for those
variables, we find that f a rm size, as measured in gross cropped area, does
not significantly influence the extent of in te rc ropping . Tabula r analysis
sometimes shows that small farmers in te rc rop p ropor t i ona l ly more of
the i r l and than large farmers, bu t those differences largely disappear w h e n
we account for the effects of i r r i g a t i o n , l and qua l i ty , and c ropp ing season.
L ikewi se , differences among households in fami ly labor and l ivestock
endowments do no t seem to mat te r in in te rc ropp ing decisions.
C r o p p i n g season is the ove r r id ing de terminant of the incidence of
in te rc ropp ing , wh ich is c o m m o n in the ra iny season and rare in the p o s t -
ra iny season. M u c h ra infed pos t - ra iny season c ropp ing occurs under a 
receding soi l mois ture reg ime , severely cur ta i l ing the po ten t ia l fo r fanners
to der ive species compensat ion benefits f r o m in terc ropp ing . In o ther
words , there are few resources avai lable at the end of the pos t - ra iny
season to m o p up . Consistent w i t h this observat ion , sorghum/saff lower
intercrops in the pos t - ra iny season are reserved f o r wha t farmers perceive
to be the best soils in the Sholapur vil lages ( D v o r a k 1988). Loca t i on -
specific di f ferences in vi l lage ecologies were also impor tan t in exp la in ing
in ter reg ional var ia t ion in in tercropp ing in Sholapur. In te rc ropp ing is
much more prevalent in K a l m a n , wh ich has l ighter soils and more ra iny
season c ropp ing than in Shirapur.
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Table 8.4. Determinants of the interhousehold variation in intercropping within three
agroclimatic regions of India's SAT
Explanatory Variable 
Size of family
Livestock
Gross cropped area
Irrigated area
Land quality
Postmonsoon cropping
Village dummya
Year dummyb
1976/77
1977/78
1978/79
1979/80
Intercept
F ratio
Intercropping (% of gross
cropped area)c
Observations (N) 
Agroclimatic Zones 
Mahbubnagar
-0.21
(-0.33)d
0.47
(0.96)
-0.11
(-0.43)
-0.49**
(-8.37)
0.01
(0.05)
-0.29**
(-3.38)
4.75
(1.07)
-3.75
(-0.87)
0.55
(0.13)
-8.71
(-1.91)
-7.25
(-1.60)
50.68
0.43
20.53
26.17
287
Sholapur
-0.35
(-0.59)
-0.33
(-0.44)
-0.15
(-1.06)
-0.12
(-1.38)
0.06
(0.56)
-0.20*
(-2.32)
30.50**
(8.70)
4.58
(0.94)
17.93**
(3.52)
8.17
(1.64)
0.63
(0.11)
32.87
0.27
10.93
35.06
291
Akola
-0.66
(-1.51)
-0.10
(-0.23)
-0.02
(-0.16)
-0.66**
(-4.04)
-0.23**
(-2.98)
-0.97**
(-8.31)
3.01
(1.33)
-1.45
(-0.43)
4.08
(1.22)
-4.09
(-1.20)
5.98
(0.17)
100.75
0.45
22.29
82.70
283
aVillage dummies refer to Dokur in Mahbubnagar, Kalman in Sholapur, and Kinkheda in Akola.
bRefers to 1975/76 as the reference year,
cDependent variable.
dt values are in parentheses; " and * indicate statistical significance at the 0.01 and 0.05 levels,
respectively.
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Cropp ing year effects ref lect ing household response to emerg ing in-
f o rma t i on on agrocl imat ic condi t ions at p lan t ing were not as marked as
in the W a l k e r , S ingh, and Jodha (1983) c rop divers i f icat ion study. Percent
area in te rc ropped rose in the Sholapur reg ion in 1977/78 when low kha r i f
season ra in fa l l p rec ip i ta ted more in te rc ropp ing in the rab i season.
T h e discussion of y ie ld compensat ion effects and the regression analysis
of the determinants of in te rc ropp ing suggest that farmers in d ry land re-
gions where ra iny season c ropp ing is extensively pract iced and where the
g row ing season is longer w i l l p ro f i t most f r o m in te rc ropp ing research.
W i t h i n those regions, benefits f r o m such research should be accessible
to al l households i rrespect ive o f how much l and , labor , and l ivestock
they o w n .
Summing u p , al l the evidence seems to po in t to c rop d ivers i f icat ion
and in te rc ropp ing being more effect ive in reducing c rop income r isk in
the h igher and more ra infa l l - re l iab le A k o l a vi l lages than in the lower and
more ra infa l l -var iable Mahbubnagar and Sholapur vi l lages. Simi lar com-
parat ive results have been ob ta ined f r o m vi l lage studies in the N o r t h
Gu inean , Sudanian, and Sahelian zones of West A f r i ca ' s S A T . The in-
cidence of c rop divers i f icat ion decreased as one went f r o m the wet te r
N o r t h Gu inean zone to the dryer Sahelian zone, where the pauci ty o f
ra in fa l l cur ta i led the prospects fo r c rop divers i f icat ion ( M a t l o n and Faf-
champs 1988). T h e value of ma in ta in ing f lex ib i l i ty to use i n fo rma t ion
emerging du r ing the c ropp ing season was statist ical ly signif icant and large
in the Sudan and N o r t h Gu inean zones but not in the Sahel , wh ich is
character ized by a much shorter g row ing season ( M a t l o n and Kr is t janson
1988).
Public Policy Responses
In theory , c rop insurance w o u l d appear to be the publ ic pol icy specifically
designed to get a t the source of the p rob lem of y ie ld var iab i l i ty in d ry land
agr icul ture in Ind ia 's S A T . C r o p insurance is a cont ingency contract where
par t ic ipant farmers pay p remiums and col lect indemni t ies when yields fa l l
be low an insured leve l . In I n d i a , as in most deve lop ing countr ies, c rop
insurance is common ly admin is tered as c rop credi t insurance, where the
insurer covers a percentage of the loan fo r annual cu l t i va t ion expenses
of the par t ic ipant fa rmer .
T h e t rack record o f pub l ic ly funded c rop insurance programs in bo th
developed and develop ing countr ies in a t ta in ing eff iciency and/or equ i ty
object ives is d ismal . Emp i r i ca l evidence on the benefits of c rop insurance
is sparse. Repeated f indings that re lat ive ly few farmers demand c rop
insurance unless vo lun ta ry programs are heavi ly subsidized are probab ly
the best ind ica t ion that benefi ts as perceived by farmers are smal l ( N i e u -
wo ld t and B u l l o c k 1985; Gardner and K r a m e r 1986).
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In this sect ion, we argue that farmers are reluctant to part ic ipate be-
cause crop insurance is not effect ive in protect ing households f r o m crop
income r isk even in h ighly uncer ta in , d ry land product ion envi ronments
typical of the S A T , where , as we saw earl ier in this chapter, y ie ld r isk is
o f ten three to fou r orders o f magni tude greater than pr ice r isk. The
argument is based on the modest and in most cases negl igible risk benefits
est imated f r o m s imulated crop insurance designs carr ied ou t on data f r o m
households in A u repa l l e , Shi rapur , and Kanzara f r o m 1975/76 to 1983/
84 (Wa lke r , S ingh, and A s o k a n 1986). The vi l lage study results po in t to
some general pr inciples or condi t ions that have to be satisfied i f crop
insurance is to generate sizable r isk benefits. In par t icu lar , what defeats
crop insurance in d ry land agr icul ture is the recur r ing theme of area va r i -
ab i l i ty , wh ich is largely cond i t ioned by farmers ' response to p lant ing
season ra in fa l l .
Because c rop insurance scores such low marks as an effect ive stabi-
l izat ion po l icy , two inst i tu t ional al ternat ives, ra in fa l l lot ter ies and rura l
publ ic wo rks , are br ief ly examined later in this sect ion. Be fo re addressing
risk benefits conceptual ly and empi r ica l ly , we rev iew why r isk benefits
have remained a neglected theme in the l i terature and how crop insurance
has evolved as a pol icy in Ind ia . Tha t knowledge is essential to fo l l ow ing
the argument in the rest of the section.
Cost of Crop Insurance 
The r isk benefits of and the consequent demand fo r crop insurance have
not at t racted as much at tent ion in the l i terature as the cost of p rov id ing
insurance. Concent ra t ing research ef for t on the supply side is just i f ied
because the fundamenta l p rob lem w i t h publ ic sector crop insurance is
that the costs to the exchequer are potent ia l ly h igh and those of an i l l -
conceived p rogram can be catastrophic. In 1981, the Mex ican government
spent more than U.S. $600 m i l l i on in subsidies on crop insurance that
over t ime evolved in to an income maintenance scheme fo r poor d ry land
cereal and grain legume producers (Bassoco, Cartas, and N o r t o n 1986).
In that same year, indemni t ies pa id to farmers approached U.S. $300
mi l l i on in a federal crop insurance program in Braz i l (de Rezende Lopes
and Le i te da Silva Dias 1986). Tha t p rogram pa id out about f o r t y t imes
more than i t t ook in dur ing its in i t ia l years of opera t ion in 1975 and 1976.
Expenses on admin is t ra t ion are of ten on ly a smal l component of to ta l
cost. H i d d e n costs are associated w i t h mora l hazard and adverse select ion,
wh ich can be endemic in i l l -designed crop insurance programs. M o r a l
hazard is synonymous w i t h farmers tak ing advantage of weaknesses in
p rogram design, wh i le adverse selection means that part ic ipants in the
program are not representat ive of the target popu la t ion of interest. Fo r
example , farmers in the heavi ly subsidized Braz i l ian p rogram found i t
prof i tab le to p lant up land r ice w i t h grass seed and c la im indemni t ies on
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the fa i led up land r ice wh ich was no t harvested. T h e y had the i r pasture
establ ished courtesy of the government 's subsidized c rop insurance p r o -
gram (de Rezende Lopes and Le i te da Si lva Dias 1986).
Farmers on more marg ina l land w i t h i n a designated reg ion have o f ten
been m o r e l i ke ly to par t ic ipate in c rop insurance ( W a l k e r 1982). Be t te r
farmers are adversely selected against, wh ich inval idates the basis f o r
actuar ia l calculat ions in a vo lun ta ry c rop insurance p rog ram. G i v e n the
scope fo r m o r a l hazard and adverse select ion to mani fest themselves,
most pract i t ioners recommend that programs evolve over t ime after an
in i t i a l phase of exper imenta t ion character ized by learn ing by do ing .
Crop Insurance in India 
U n t i l 1985, Ind ia had done bet ter than most countr ies in c rop insurance
because the pub l ic sector had no t invested that much in c rop insurance
and whatever investment had been made had been al located to schemes
tha t , fo r the most par t , were f inanc ia l l y sound.
T h e recent h is tory o f c rop insurance in Ind ia is chron ic led in Dandeka r
(1976,1985) and A g a r w a l (1980). Tha t h is tory is m a r k e d by the f o l l ow ing
events.
1. In 1965, the centra l government proposed a mode l c rop insurance
scheme. T h e state governments refused to par t ic ipate in that scheme
wi thou t substant ial subsidizat ion by the center.
2 . In 1971, an expert commi t tee was f o r m e d to evaluate the mode l
scheme. I t dec ided against c rop insurance.
3. In 1972, an exper imenta l c rop insurance scheme was establ ished to
p romo te h y b r i d co t ton p roduc t ion in selected areas o f Gu ja ra t .
4 . In 1979/80, an innovat ive p i lo t c rop insurance p rog ram along the l ines
suggested by Dandeka r (1976) was in i t ia ted by the Gove rnmen t In-
surance Co rpo ra t i on and the state governments in selected areas of
G u j a r a t , T a m i l N a d u , and West Benga l . Tha t p rog ram was subse-
quent ly expanded to o ther states and commodi t ies over t i m e .
5. In 1985, a comprehensive crop-credi t insurance scheme was in t roduced
to f inanc ia l ly he lp farmers in the event o f c rop fa i lu re , to restore the
credi t e l ig ib i l i ty o f fa rmers , and to suppor t and st imulate p roduc t ion
of cereals, pulses, and oilseeds (Seeta Prabhu and Ramachandran
1986).
T h e p i l o t insurance schemes, star ted in 1979, were f inanc ia l ly heal thy
because assessing p remiums and especially indemni t ies on a homoge-
neous area approach essential ly e l im ina ted prob lems of mora l hazard and
adverse select ion (Dandeka r 1976). Loss ra t ios , def ined as indemni t ies
pa id d iv ided by p remiums co l lec ted, have on ly exceeded 1.0 in re lat ive ly
few states, crops, seasons, and years (Dandeka r 1985). Da ta in Dande -
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kar 's comprehensive appendix tables (1985: A - 5 7 , A-58) indicate that
over f ive c ropp ing years f r o m 1979/80 to 1983/84 the to ta l loss ra t io was
a respectable 1.10. Admin is t ra t i ve costs were also less in a homogeneous
area approach.
Placing c rop insurance on a sound financial foo t ing is a very large
achievement, but the f inancial heal th of the insurer does not translate
in to vo lun ta ry par t ic ipat ion by farmers. In contrast , the large crop-credi t
insurance scheme, in t roduced in 1985 and descr ibed by Seeta Prabhu and
Ramachandran in 1986, is heavi ly subsidized. A l t h o u g h st i l l administered
on a homogeneous area approach, 150 percent of the amount loaned is
insured, and the p r e m i u m payments are nom ina l—2 percent o f the
amount insured fo r cereals and 1 percent f o r pulses and oilseeds. Ad-
d i t iona l l y , smal l and marg ina l farmers receive a 50 percent subsidy on
p r e m i u m payments.
I f results f r o m the A k o l a vil lages in 1987/88 are ind ica t ive , farmers
should f ind this scheme very at t ract ive. In one of the f i rs t experiences
w i th c rop insurance in the study vi l lages, fa rmers , bo r row ing f r o m the
cooperat ive sector to produce hyb r i d sorghum in Kanzara , received in-
demnit ies when regional ly est imated yields were be low average in 1987/
88. Y ie lds in Kanzara were no rma l or above average. A l t h o u g h many
farmers do not k n o w how much of the loan was pa id as p remiums on
the insurance, the w ind fa l l indemni t ies have signif icant ly increased the
demand fo r cooperat ive credi t in the v i l lage.
Risk Benefits with a Mean-Variance Approach 
Stabi l izat ion pol icies l i ke crop insurance can benefi t producers in t w o
ways (Newbery and Stigl i tz 1981). They can increase mean income levels
or reduce income var iab i l i t y . The fo rmer are re fer red to as transfer ben-
efi ts, wh i le the lat ter are usually cal led r isk benefits. Transfer benefits
arise largely f r o m the level of p rogram subsidies and the degree of spe-
cia l izat ion in to r isk ier but more prof i table technologies or crops as a result
of par t ic ipa t ion in the p rog ram. Transfer benefits are very locat ion specific
and depend on commod i t y supply and demand elasticit ies. They o f ten
w i n d up in the hands of consumers.
Risk benefits of a stabi l izat ion pol icy are ident i f ied w i t h how much
farmers w o u l d be w i l l i ng to pay to smooth f luc tuat ions in income and
consumpt ion . H o w much they w o u l d be w i l l i ng to pay depends on the
condi t ions c i ted ear l ier in this chapter: (1) preferences fo r r isk tak ing ,
(2) percept ions of how much par t ic ipat ion in a c rop insurance p rogram
w o u l d result in lessened household income var iab i l i t y , and (3) abi l i ty to
adjust to income r isk th rough transactions in credi t and asset markets
and changes in storage pos i t ion . I f farmers were r isk averse, i f they
perceived that c rop insurance cou ld signif icant ly reduce household i n -
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come var iab i l i t y , i f they cou ld no t cost ef fect ively adjust to income r isk ,
we w o u l d expect t hem to par t ic ipate in a f inancia l ly sound c rop insurance
p rog ram.
We focus on the second o f the three components that cond i t i on par-
t i c ipa t ion ( tha t is, the perceived consequences of enro l l ing in a stabi l i -
za t ion p rog ram l i ke c rop insurance): household income var iab i l i t y . T h e
convent iona l way to analyze var iab i l i t y consequences in the economics
l i te ra tu re i s t o compare the CV o f household income w i t h and w i t h o u t
par t i c ipa t ion in the p rog ram (Newber r y and Stigl i tz 1981). Large r isk
benefits are ob ta ined when the CV w i t h s imulated p rog ram par t i c ipa t ion
is substant ial ly lower than the actual C V . In contrast , when we impose
di f ferent p rogram designs on household income streams and arr ive at
l i t t le or no change in income C V s we have every reason to expect that
the r isk benefits f r o m and the consequent demand fo r an unsubsidized
crop insurance p rog ram w i l l be negl ig ib le. Few farmers w o u l d invest in
an unsubsidized stabi l izat ion p rog ram i f they d i d not bel ieve that par t ic -
ipa t ion w o u l d have a measurable impact on dampen ing income var iab i l -
i t y .
To measure r isk benefi ts der ived f r o m par t ic ipa t ing in a c rop insurance
p r o g r a m , we focus on the most c o m m o n crops g rown in each v i l lage.
Those crops inc lude i r r iga ted paddy in Au repa l l e and f ive d ry land crops:
ra iny season sorghum and castor in A u r e p a l l e , pos t - ra iny season sorghum
in Shi rapur , and local co t ton and hyb r id sorghum in Kanzara . We inc lude
in the analysis those cul t ivators w h o grew the crop in at least f ive of the
nine years. W i t h the except ion o f hyb r id sorghum in Kanzara , many o f
the sample f a rm households p lan ted the c rop each year but in vary ing
area.
Descr ip t ive i n f o rma t i on on the households cu l t i va t ing the c o m m o n
crops is presented in table 8.5. T w o po in ts , b rought out in o ther chapters,
are w o r t h reemphasiz ing. F i rs t , many of the so-called c o m m o n crops
were no t actual ly that c o m m o n , ref lect ing a divers i f ied c ropp ing pat te rn
typ ica l o f d ry land agr icu l ture in Ind ia 's S A T . T h e most c o m m o n vi l lage
c ropp ing system is pos t - ra iny season sorghum in Sh i rapur , wh ich ac-
coun ted f o r about 58 percent of gross c ropped area in the v i l lage. Al-
though hyb r i d sorghum is the second most c o m m o n c ropp ing system after
local co t ton in Kanzara , i t was p lan ted on average to on ly about 8 percent
of gross c ropped area. Second, y ie ld var iab i l i t y on average was three to
f ive orders of magni tude greater than pr ice var iab i l i t y . Prices were re-
markab ly stable over the pe r iod of analysis. Such stabi l i ty is an essential
ingred ient f o r c rop insurance to generate sizable r isk benef i ts. U n f o r t u -
nate ly , as we shall soon see, there are several o ther ingredients in the
recipe.
To assess the range of r isk benefi ts po tent ia l l y o f fe red by c rop insur-
ance, we invest igate two contrast ing designs. O n e is an ind iv idua l ap-
proach , where the basis fo r bo th premiums and indemni ty assessment is
each farmer 's y ie ld ; the other is a homogeneous approach w i t h i ndemn i ty
claims and p r e m i u m charges based on vi l lage yields. We assume 75 per-
cent y ie ld coverage in bo th designs. Farmers are compensated when the i r
y ie ld fal ls be low the 75 percent level of ei ther the i r mean y ie ld ( i n the
ind iv idua l design) or the vi l lage average y ie ld ( in the homogeneous area
approach) . Compensated yields are mu l t ip l i ed by the same year's pr ice
to exp lo i t the potent ia l stabi l iz ing impact o f negative y ie ld-pr ice covar i -
ances. Indemn i t y payments are then added to household income net of
break-even p r e m i u m costs. I t is assumed that the government bears the
fu l l adminis t rat ive costs of the p rog ram.
O u r assessment is also based on the assumption that the household
does no t mater ia l ly change its behavior in response to the p rog ram. Thus ,
the s imulated results in table 8.6 show how much income stabi l i ty cou ld
be achieved over and beyond whatever risk management alternatives the
household avai led itself of.
R isk benefits f r o m each design are measured in t w o ways. In columns
3 and 5 of table 8.6, we present estimates of the mean percent reduct ion
in the CV o f household income w i t h par t ic ipat ion in the c rop insurance
program. The estimates in co lumns 4 and 6 are more fo rma l l y grounded
in economic theory and reflect what a household w o u l d be w i l l i ng to
sacrifice in terms of its mean income level to gain the reduct ion in house-
ho ld income var iab i l i ty der ived f r o m crop insurance. T h e r isk benefits
fo r each household is synonymous w i t h the p ropor t i ona l r isk p r e m i u m ,
wh ich is calculated by mu l t i p l y ing one-hal f the di f ference between the
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Table 8.5. Descriptive information on the common crops sown in the study villages,
from 1975/76 to 1983/84
Crop
Irrigated
paddy
Castor
Sorghum
Sorghum
Cotton
Hybrid
sorghum
Village
Aurepalle
Aurepalle
Aurepalle
Shirapur
Kanzara
Kanzara
N
Farm
Householdsa
9
23
21
26
26
18
Mean
Years
Cropped
8.1
7.6
7.3
8.3
8.2
7.2
Gross
Cropped
Area (%) 
12
34
18
58
51
8
Coefficient of Variation 
(cv) (%)b
Household
Income
47
45
41
34
33
34
Yield
31
68
66
69
44
66
Price
7
22
12
17
15
13
Source: Walker, Singh, and Asokan (1986: table 2).
aThose that planted the crop for at least five years from 1975/76-1983/84.
bSimple means across those households that planted the crop for at least five years from 1975/76-
1983/84.
squared C V s w i t h and w i t hou t insurance by an index of r isk aversion
cal led the re lat ive r isk aversion coeff ic ient. The value of the la t ter is o f ten
assumed to be a round 1.0 (Newber ry and Stigl i tz 1981). T h e p ropo r t i ona l
r isk p r e m i u m is expressed as a percent of mean household income.
T h e results in table 8.6 are discouraging. Fo r al l c o m m o n vi l lage crops,
the r isk benefi ts f r o m c rop insurance range f r o m modest to negl ig ib le.
C r o p insurance is s imply no t an effect ive means to reduce income var i -
ab i l i ty f o r the vast ma jo r i t y o f f a r m households cu l t iva t ing the crops most
o f ten g rown in the study vi l lages. Of the c o m m o n cropp ing pat terns,
apparent r isk benefits w o u l d be der ived f r o m insur ing castor and paddy
in Au repa l l e . B u t insurance w o u l d on ly reduce household income var i -
ab i l i ty by 3 to 4 percent ; such a modest reduc t ion w o u l d be w o r t h on ly
about 1 percent of mean household income.
Some r isk benefits w o u l d also accrue to farmers par t ic ipat ing in a 
mu l t i commod i t y c rop insurance scheme in A u r e p a l l e , bu t even those
gains are smal l compared to the benchmark of perfect net c rop revenue
stabi l izat ion. I f net c rop revenues cou ld be stabi l ized at the i r mean level
over the n ine years, the r isk benefits cou ld be sizable, ranging f r o m a 62
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Table 8.6. Simulated risk benefits from participating in alternative crop insurance
designs
Crop
Irrigated paddy
Sorghum
Castor
Sorghum
Local cotton
Hybrid
sorghum
Paddy,
sorghum,
castorb
Cotton,
sorghumb
Village
Aurepalle
Aurepalle
Aurepalle
Shirapur
Kanzara
Kanzara
Aurepalle
Kanzara
Crop Insurance Design 
Homogeneous Area 
Mean
reduction
in % in 
Household
Income
CV
4.24
0.58
4.04
1.10
- 0 . 9 1 c
-0.64c
2.60
1.55
Mean
Proportional
Risk
Premiuma
0.85
0.11
0.99
0.32
0.05
0.10
0.53
0.15
Individual
Mean
Reduction
in % in 
Household
Income
CV
3.93
0.56
3.05
1.66
1.21
-0.40c
2.20
1.65
Mean
Proportional
Risk
Premiuma
0.80
0.09
0.64
0.25
0.15
0.03
0.50
0.18
Source: Walker, Singh, and Asokan (1986: table 3).
a% of mean household income from 1975/76-1983/84.
bFor households that planted at least one crop in five or more years.
c
 Negative signs indicate that participation in the crop insurance design would have increased the mean
CV of household income.
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percent reduct ion i n household income CV fo r paddy cul t ivators i n A u -
repal le to a 30 percent decrease fo r co t ton growers in Kanzara. W h e n
we est imate and compare mean p ropor t iona l r isk premiums f r o m perfect
crop revenue stabi l izat ion w i t h those f r o m the s imulated crop insurance
designs in co lumns 4 and 6 in table 8.6, we f ind in general that enro l l ing
in the s imulated c rop insurance schemes exploi ts relat ively l i t t le of the
potent ia l r isk benefits der ived f r o m perfect c rop revenue stabi l izat ion.
The mean p ropo r t i ona l r isk p r e m i u m fo r mu l t ip le commod i t y c rop in -
surance in Au repa l l e is on ly about 9 percent of the est imated mean
propor t i ona l r isk p r e m i u m f r o m perfect c rop revenue stabi l izat ion. M u l -
t ip le c rop insurance in Kanzara on ly taps about 5 percent of those po-
tent ia l r isk benefi ts. W i t h the except ion of castor in Au repa l l e (at 17
percent ) , the r isk benefits f r o m single commod i t y c rop insurance are less
than 10 percent of those f r o m perfect c rop income stabi l izat ion. Single
or mu l t i commod i t y c rop insurance does no t make much of a dent in c rop
revenue instabi l i ty .
The very modest reduct ion in income C V s in table 8.6 indicate that
few farmers wou ld be w i l l i ng to par t ic ipate in the al ternat ive c rop insur-
ance designs. One w o u l d have to assume much h igher levels of r isk
avers ion, far surpassing those common ly assumed in the l i te ra tu re , to
generate signif icant ly higher levels o f par t i c ipa t ion . A d d i t i o n a l l y , i f f a r m -
ers had to bear the administ rat ive costs, usual ly est imated at 6 percent
o f insured y ie ld fo r ind iv idua l ly designed programs operat ing in the w o r l d
today (Haze l l and Valdes 1984), par t ic ipat ion w o u l d be severely cur ta i led .
Risk Benefits and Income Shortfalls 
The preceding analysis was based on a mean-var iance approach. I ncome
var iab i l i ty was measured f r o m the cont inuous perspectives o f C V s . W o u l d
the outcome have been more favorable to crop insurance i f we used a 
bounded ra t iona l i ty f r amework in wh ich r isk benefits are assessed in
discont inuous terms l ike disaster levels o f income and m i n i m u m p roba-
bi l i t ies? W h i l e there are almost a l imit less number of th resho ld levels of
income and frequencies f r o m wh ich to choose, we use as a benchmark
the threshold- f requency combina t ion described in chapter 4 : the p roba-
b i l i t y that a household w o u l d suffer a shor t fa l l in income ( i n at least one
of nine years) be low 50 percent of its med ian income. C o u l d par t ic ipat ion
in c rop insurance have prevented households f r o m suf fer ing such sharp
short fal ls in income? T h e answer is no : c rop insurance w o u l d no t have
made much di f ference ( W a l k e r , S ingh, and A s o k a n 1986). W i t h o u t c rop
insurance, the to ta l number o f vi l lage by c rop short fa l ls in household
income (across the three vi l lages and the eight c o m m o n cropp ing systems
in table 8.5) was s ix ty- three. W i t h crop insurance, f i f ty -one of those short-
fal ls st i l l occurred fo r the farmers cu l t iva t ing those c ropp ing systems. Th is
result is consistent w i t h the real izat ion that y ie ld r isk was on ly one of
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several factors con t r ibu t ing to such short fal ls in household income (chap-
ter 4 ) .
Area Variability and Covariate Sources of Risk 
W h y doesn' t c rop insurance in general and schemes based on a h o m o -
geneous area approach in par t icu lar generate larger r isk benefits in these
dry land fa rm ing communi t ies? T o o many necessary and sometimes con-
f l ic t ing condi t ions have to be satisfied fo r c rop insurance to achieve the
object ive o f stabi l iz ing f a r m household income. One way to po in t ou t
those condi t ions is to ou t l ine the features of an env i ronment conducive
to f a rm households receiv ing signif icant r isk benefits f r o m insurance. The
ideal reg ion w o u l d be character ized by the fo l l ow ing :
1 . C r o p income should l o o m large in household income.
2. F a r m households should specialize in a few crops.
3. O u t p u t prices should be stable to ensure that pr ice var iab i l i ty does
not undu ly inf luence revenue var iab i l i ty d i rect ly or ind i rect ly th rough
f luctuat ions in areas.
4. C r o p supply should not depend heavi ly on agrocl imat ic condi t ions so
that the l ink between weather- induced f luctuat ions in area and crop
income cou ld be b roken .
5. Y ie lds f r o m the insured crops should be exposed to at most a few and
not mu l t ip le sources of r isk so that i ndemni ty assessment based on a 
homogeneous area approach cou ld be eff icient in stabi l iz ing income
fo r most farmers in the reg ion .
The f i rs t three condi t ions are self-evident and do not war ran t fu r ther
comment . Cond i t ions 4 and 5 are more subt le. An understanding of t hem
is impo r tan t , because regions where cond i t ion 4 obtains are un l ike ly to
over lay w i t h geographic areas where cond i t ion 5 is satisfied.
Cond i t i on 4 addresses area var iab i l i t y , wh ich severely erodes the ca-
pacity of c rop insurance to generate r isk benefits in uncer ta in d ry land
produc t ion env i ronments . W h e n we calculate the CV o f area sown fo r
each household as we d id f o r yields and prices in table 8.5, we f ind that
mean area var iab i l i ty exceeds y ie ld var iab i l i t y fo r each c o m m o n c ropp ing
system.
A large share of area var iab i l i ty in d ry land agr icul ture stems f r o m
decisions taken by farmers to cope w i t h agrocl imat ic r isk. Examples are
not ha rd to f ind; several were discussed in chapter 3 fo r the c o m m o n
cropp ing systems in the study vi l lages. P lanned area fo r a c rop o f ten
deviates marked ly f r o m actual area sown. Analys is o f mo re aggregate
data f r o m S A T distr icts also suggests that re lat ive ly more area is p lanted
to hard ier coarse grains in l ow ra in fa l l years (Bapna , B inswanger , and
Qu izon 1984). T h e ro le of area var iab i l i t y has also no t gone unnot iced
by economic histor ians. M c A l p i n (1983) f o u n d that year- to-year changes
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in acreage p lanted cont r ibu ted the l ion's share to var ia t ion in an index
she constructed to measure the qual i ty of the agr icul tural year in the
erstwhi le Bombay presidency f r o m 1886/87 to 1919/20.
Perhaps the most poignant example of area var iabi l i ty in dry land ag-
r icu l ture occurs in the hard rock p roduc t ion regions, where area sown
depends on surface water col lected in tanks and on groundwater stored
in dug wel ls. I f not enough water is avai lable, crops, usually paddy, are
of ten not p lan ted , wh ich is what happened in D o k u r in 1985 to 1987
dur ing consecutive drought years. S imi la r ly , Ramasamy et a l . 's (1986)
f ind ing that paddy yields in the i r N o r t h A r c o t study vil lages in the dry
early 1980s in T a m i l N a d u d id not d i f fer marked ly f r o m yields in norma l
years i l lustrates that d rought o f ten manifests i tself in reduct ions in area
more than in short fal ls in y ie ld .
To address area var iab i l i ty in d ry land agr icul ture w i t h c rop insurance,
one needs to extend Dandekar 's recommendat ion that the basis fo r in-
demni ty payments w i t h a homogeneous area approach should be a m u l t i -
c rop y ie ld index. Tha t recommendat ion should be w idened to cover bo th
y ie ld and area components . To derive such a mu l t i commod i t y p roduc t ion
index that is actuar ial ly sound and administ rat ive ly feasible w o u l d be a 
chal lenging, even daunt ing , task.
Subsidized crop insurance programs that have t r ied to cope w i t h area
var iab i l i ty by insur ing fa i led plant ings or ex-post area sown have been
fraught w i t h mora l hazard problems and recorded h igh loss rat ios. The
U.S. crop insurance p rogram in the early 1940s was one such case ( G a r d -
ner and K ramer 1986). For c rop insurance to y ie ld r isk benef i ts, p lanned
area, wh ich is the basis fo r insurance, should coincide reasonably we l l
w i t h actual area sown to the insured crop.
In o ther words , cond i t ion 4 says that crop insurance w i l l w o r k bet ter
in the more stable p roduc t ion regions where area var iab i l i ty caused by
cl imat ic r isk is less. Cond i t i on 5 impl ies the opposi te . In those more
assured p roduc t ion env i ronments , there is not a dominan t or mono l i th ic
source of r isk l ike drought that affects crop yields in most farmers ' f ie lds
in roughly the same way w i t h i n the same cropp ing year ; that is , in the
more assured p roduc t ion regions, the sources of r isk are potent ia l ly less
covariate because b io t ic stresses such as insect pests and disease play a 
more p rominen t ro le . Less covariate sources of r isk means that i ndem-
nit ies based on a homogeneous area approach w i l l no t stabil ize and in
some cases may even destabil ize income (Roumasset 1979). Fo r example,
fo r about 35 percent of the local co t ton growers f r o m the respondent
households in Kanzara , ind iv idua l farmers ' yields were inversely corre-
lated w i t h average yields w i t h i n the same vi l lage f r o m 1975/76 to 1980/
81 (Wa lke r and Jodha 1986). Moreove r , i f the sources of r isk are no t
that covariate w i t h i n the homogeneous regions, farmers w i l l rarely be
indemni f ied .
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Ex tend ing the same l ine o f reasoning w i t h regard to mu l t i commod i t y
crop insurance schemes, i f the sources of r isk are no t that covar iate across
crops, then farmers can self- insure th rough c rop d ivers i f icat ion. We saw
in the last sect ion tha t in the more rainfal l -assured A k o l a reg ion , where
produc t ion r isk arises f r o m several physical and b io t ic stresses, c rop di-
versi f icat ion was effect ive in signif icant ly reduc ing crop income var iab i l -
i t y . In the m o r e ra in fa l l -unre l iab le Mahbubnagar and Sholapur regions,
where p roduc t ion r isk stems main ly f r o m d rough t , a single covar iate
source of r isk , more diversi f ied holdings have about the same level of
c rop income var iab i l i ty as less diversi f ied farms. The re fo re , absence of
covar iate risks in the more stable p roduc t ion env i ronments has t w o im-
pl icat ions fo r c rop insurance based on a homogeneous area approach:
(1) the t im ing o f indemni t ies w i l l no t coincide we l l w i t h years o f l ow c rop
income fo r some (and most l i ke ly many) farmers in the reg ion and (2)
the effectiveness of self- insurance th rough crop diversi f icat ion w i l l reduce
the demand f o r mu l t i commod i t y c rop insurance.
Cond i t ions 4 and 5 clear ly conf l ic t . To satisfy cond i t ion 4 we need
relat ive ly assured p roduc t ion regions. To meet cond i t ion 5 we requi re
drought -p rone regions. Suppose we map those f ive necessary condi t ions
and del ineate geographic areas where they are satisfied in Ind ia 's semi-
a r id t ropics. We bel ieve that the intersect ing set e i ther in geographic area
or number o f households w o u l d be very smal l .
Rainfall Lotteries 
I f c rop insurance does no t del iver the goods in terms of r isk benef i ts,
what o ther ins t i tu t iona l al ternat ives are avai lable? Ra in fa l l lot ter ies are
one al ternat ive that on paper appear to ho l d more promise than crop
insurance as an ins t i tu t iona l means to cost ef fect ively d imin ish ru ra l house-
ho ld income var iab i l i ty in Ind ia 's S A T . Ra in fa l l lot ter ies or insurance are
not a new idea (Bards ley, A b e y , and Davenpor t 1984), but to our k n o w l -
edge there are few i f any cases where they have been t r ied th rough pr ivate
or pub l ic sector f inance.
Ra in fa l l lot ter ies cou ld be pat terned a long the l ines suggested by the
Aus t ra l i an Industr ies Assistance Commiss ion in the i r 1978 repor t on ru ra l
income f luc tua t ions ( L l o y d and M a u l d o n 1986). Ra in fa l l f o r the monsoon
season or even fo r a cr i t ica l m o n t h in the season cou ld be d iv ided in to
f ive or ten intervals represent ing discrete events. Households w o u l d be
free to buy lo t te ry t ickets on those events at the start of the ra iny season.
Payments w o u l d be based on ra in fa l l data f r o m the nearest ra in gauge,
usually located in a ta luka or tehsil headquarters.
Ra in fa l l lot ter ies potent ia l l y o f fer several advantages over c rop insur-
ance in Ind ia 's S A T . They w o u l d be a fa i r be t t ing system and (as envisaged
by Dandeka r [1976] f o r c rop insurance) w o u l d be open to a l l households
in the v i l lage. I f landless labor households fe l t the demand fo r the i r labor
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was marked ly reduced in l ow ra in fa l l years, they cou ld hedge the i r fu tu re
labor income by purchasing t ickets on the lowest or what they perceived
to be the most adverse ra in fa l l events. A lo t tery fo rmat w o u l d also a l low
farmers to protect the i r income f r o m nonl inear i t ies between ra in fa l l and
y ie ld . T o o much ra in is o f ten as damaging to crop income in the semi-
ar id tropics as too l i t t le ra in . W i t h ra in fa l l lo t ter ies, farmers could guard
against unfavorable events associated w i t h too l i t t le or too much ra in fa l l .
A l t h o u g h ra in fa l l is more covariate across space than y ie l d , the insurer
wou ld l i ke ly be less exposed to r isk because, w i t h bo th hedgers and
speculators in the marke t , of fset t ing posit ions w o u l d be he ld . A l s o , in a 
country as large as I nd ia , the monsoon is not that covariate across regions.
In most years, ra in fa l l is h igh in some regions, l ow in others. T h e geo-
graphic coverage fo r insur ing ra in fa l l wou ld be much broader than fo r
insur ing yields of specific crops that are p lanted in wel l -def ined regions.
B o t h the lo t tery fo rmat and the more extensive geographic coverage
should ensure that a ra infa l l insurer wou ld be less exposed to r isk of
catastrophic loss in India 's S A T than a crop insurer. The size of the
country makes ra in fa l l lot ter ies a more attract ive al ternat ive in I nd ia than
in smaller countr ies of the semi-ar id t ropics.
Ra in fa l l appears to be more removed f r o m income than y ie l d ; how-
ever, in the lower and more var iable ra infa l l d ry land agr icu l tura l regions,
ra infa l l may be a sounder basis fo r measur ing f luctuations in c rop revenues
than y ie ld . In those regions, ra in fa l l should be posi t ively covar iate w i t h
cropped area. Dev ia t ions f r o m norma l ra infa l l at sowing also induce
farmers to p lant less remunerat ive crops. Hence , in the dr ie r , less assured
regions, ra in fa l l may expla in more of the var ia t ion in c rop revenue var i -
abi l i ty th rough its combined effect on area and y ie ld var iab i l i ty than the
pure impact o f y ie ld var iab i l i ty .
A number of o ther points favor ra in fa l l lot ter ies over crop insurance.
In pr inc ip le , ra in fa l l is much more observable than y ie ld and should be
easier to measure. Part ic ipants in a sel f- funded ra in fa l l lo t te ry should be
in a much better pos i t ion to agree on what ra in fa l l events obta ined com-
pared to farmers enro l led in a crop insurance p rogram that relies on y ie ld
assessments based on area sampl ing frames. Ra in fa l l lot ter ies should also
be relat ively f ree f r o m incent ive problems re lated to mora l hazard and
adverse select ion. They should also be administ rat ive ly cheaper than crop
insurance. F ina l ly , the actuarial basis fo r ra in fa l l insurance is much f irmer
than for c rop insurance. Ra in fa l l records are extensive th roughout much
of Ind ia .
Ra in fa l l lot ter ies also share some of the prob lems of c rop insurance.
Part ic ipat ion by the poorest households cou ld be severely l im i ted or even
curta i led by l iqu id i ty constraints. Designing the lo t tery to correspond to
ra infa l l events h ighly associated w i t h crop income and vi l lage labor de-
mand w o u l d be a chal lenging, location-specif ic task. Insta l l ing a ra in
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gauge in every v i l lage w o u l d max imize demand fo r ra in fa l l insurance, but
this w o u l d also lead to increased scope to tamper w i t h ra in fa l l data. O n e
cou ld imagine a s i tuat ion where al l vi l lagers co l lude, bet on the same
event , and br ibe off icials to repor t f raudu lent ra in fa l l data so that that
event is ob ta ined .
In i t i a l experience w i t h a smal l s imulated ra in fa l l lo t te ry in Shi rapur
f r o m 1986 to 1988 was no t that posi t ive (Bakke r 1989). Farmer choices
in the lo t te ry were domina ted by speculative demand . Few part ic ipants
v iewed the lo t te ry as an oppor tun i t y to hedge against adverse ra in fa l l
events. Par t ic ipat ion was also constrained by the lack of l i qu id i t y . Specific
ra in fa l l events cou ld no t be ident i f ied that w o u l d expla in much of the
in terhousehold var ia t ion in w i th in -househo ld income var iab i l i t y f r o m
1975/76 to 1983/84. W i t h h inds ight , Shirapur was probab ly not the best
of a l l possible wor lds to mon i t o r households' react ion to a ra in fa l l lo t te ry
because the marked presence of and act iv i ty f r o m the M E G S near Shir-
apur probab ly reduced the demand fo r ra in fa l l insurance. Nevertheless,
based on this exper ience, we are not opt imis t ic that par t i c ipa t ion in a 
ra in fa l l lo t te ry cou ld generate sizable r isk benefits fo r par t ic ipants. M o r e -
over , ru ra l pub l ic re l ie f measures are usually t r iggered on ra in fa l l as-
sessments, thereby mak ing rainfal l -based insurance ( to some extent) re-
dundant . D e m a n d fo r such insurance w o u l d be par t icu lar ly reduced in
regions where pol i t ic ians are qu ick to appeal fo r state and centra l gov-
ernment assistance at the slightest ind icat ion that the monsoon is capr i -
cious ( M o r r i s 1974).
Rural Public Works 
Rura l publ ic works p rograms, o f ten on a massive scale, have been the
ma in ins t i tu t iona l response to t imes of scarcity in Ind ia since 1880, when
the Famine Commiss ion issued its repor t and when the famine codes were
promulga ted (Dreze 1988). Gra tu i tous re l ief fo r those unable to w o r k
p layed a secondary ro le and complemented publ ic works .
The great advantage of ru ra l publ ic works is the i r sel f- target ing abi l i ty
to select fo r the poorest , p rov ided the wage is set low enough to self-
select f o r those in need but not t oo low to jeopardize the i r subsistence.
O the r fo rms o f sel f- target ing to rel ieve famine were t r ied in the n ineteenth
century and f ound want ing compared to the op t i on o f labor in publ ic
works schemes. They inc luded "(1) the distance test: re l ie f is p rov ided
. . . i n far-apart places, on the assumption that on ly those in greatest
need w i l l take the t roub le of t rave l ing long distance to avai l themselves
of i t ; (2) the residence test: beneficiaries are requ i red to reside at the
place of re l ie f ; (3) the test of cooked f o o d : re l ie f is based on the d is t r i -
bu t i on o f cooked mea ls " (Dreze 1988: 28-29) .
In the 1980s, real wages fo r piece-rate w o r k on the M E G S have in-
creased over t ime and are p robab ly now higher than what is social ly
Risk / 261
desirable (Subbarao 1987b). The M E G S has gradual ly evolved f r o m a 
slack season w o r k p rogram in to a regular employment p rogram (Sub-
barao 1987b). Fo r example , a smal l m ino r i t y of laborers, par t icu lar ly
w o m e n , specialized in M E G S employment in Shirapur f r o m 1979/80 to
1983/84 when detai led data were main ta ined on par t ic ipat ion in the
M E G S . They received seasonal wages that were general ly higher than
those re igning in the vi l lage dai ly- rated labor marke t .
Nevertheless, the self- target ing character of ru ra l publ ic works was
clearly visible in the Maharasht ra study vil lages in the early 1980s. Wea l th
in the f o r m of to ta l assets was strongly and inversely re lated to par t ic i -
pa t ion in the Maharasht ra Emp loymen t Guarantee Scheme (table 8.7).
The size of that re lat ionship was par t icu lar ly large fo r w o m e n : as weal th
increased, women 's par t ic ipat ion fe l l o f f more sharply than men's in bo th
Shirapur and Kanzara. Between the two vi l lages, the effect o f weal th on
par t ic ipat ion was considerably stronger in Kanzara , where fa rm employ-
ment oppor tun i t ies were more abundant .
S t i l l , ru ra l publ ic works featur ing earnings based on piece-rate per-
fo rmance, largely in mov ing ear th , are not everyone's cup of tea. For
example, in Shirapur several casual laborers of bo th sexes repor ted many
days of invo luntary unemployment and no or negl igible par t ic ipat ion in
the M E G S . By and large, these people comprised the o l d , the very young ,
the d isabled, or others who cou ld not pe r fo rm r igorous manua l labor .
Bu t among the ab le-bodied, oppor tun i t ies to par t ic ipate in the M E G S
were wide ly avai lable. As long as the household w o r k force conta ined
one able-bodied member , that household could benefi t f r o m the M E G S .
Wh i l e the self- target ing nature of ru ra l publ ic works programs such as
the M E G S has been numer ica l ly documented in several studies ( D a n -
dekar and Sathe 1980), the elusive issue of r isk benefits ( i . e . , how effective
the M E G S has been in smooth ing income var iab i l i ty of part ic ipants) has
not received much empi r ica l a t ten t ion .
Table 8.7. Elasticities from a Tobit analysis of effect of wealth on days of participation in
the MEGS in Maharashtra villages, 1979 to 1983a
Variable
Total assets
Ln likelihood
function
Nc
Shirapur
Male
-0.49**b
(-4.14)
-1,199
801
Female
-2.86**
(-8.70)
-932
1,020
Kanzara
Male
-3.17**
(-5.44)
-767
660
Female
-4.40**
(-3.09)
-309
822
aYear and season dummies were also included but are not reported as they were rarely significant.
bt values in parentheses. ** indicates statistical significance at the 0.01 level.
c
 Seasonal observations for each potential labor force participant residing in the village from the house-
hold panel during the kharif, rabi, and summer seasons.
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Some quant i ta t i ve , a l though f ragmentary , evidence on the po ten t ia l
fo r f l ex ib le , local pub l i c works programs l ike the M E G S to generate r isk
benefits comes f r o m the study vi l lages. Tha t evidence is based on com-
par ing levels o f household income var iab i l i t y in d rought -p rone Shirapur
and A u r e p a l l e . Landless labor households that re l ied a lmost ent i re ly on
earnings in the dai ly agr icu l tura l labor marke t in Shi rapur and Kanzara ,
where the emp loymen t guarantee scheme had operated since 1977, had
about 50 percent less var iable income streams than those in A u r e p a l l e ,
where ru ra l pub l ic w o r k oppor tun i t ies were no t local ly avai lable. As
po in ted ou t in chapter 4 , on ly in Sh i rapur , where the supply o f ru ra l
pub l ic works was greatest, was labor 's share in income inversely and
signif icant ly associated w i t h the CV o f net household i ncome, suggesting
that a considerable number of the respondent households re l ied on off-
f a r m earn ing oppor tun i t ies to smooth f l uc tua t ions in income. None the -
less, these results should be in te rp re ted w i t h cau t ion , because there are
on ly eight or n ine households in each vi l lage by farm-size category. M o r e -
over , dif ferences in v i l lage ecologies o ther than the avai lab i l i ty o f ru ra l
pub l ic works emp loymen t and o ther o f f - fa rm emp loyment oppor tun i t ies
also cond i t ioned the degree to wh ich short fa l ls in income cou ld be c o m -
pensated fo r by labor marke t earnings.
Increased par t ic ipa t ion in response to natura l hazard is the most visible
sign of potent ia l r isk benefits f r o m local ly avai lable ru ra l pub l ic works
programs. Evidence on year- to-year f luc tuat ions in par t i c ipa t ion rates
suggests that the M E G S has been effect ive in confer r ing r isk benefi ts on
part ic ipants in some local i t ies h i t by d rought and o ther events that ad-
versely affect p roduc t i on . The ab i l i ty o f the scheme to respond in t imes
of need is suppor ted by the f o l l ow ing examples:
cultivators in Western Maharashtra and Marathwada (central districts) flocked
to EGS sites after sowing operations were disrupted by lengthy dry spells during
the 1979 monsoon; attendance rose sharply and remained high in Vidarbha (east-
ern portion of the state) when August flooding destroyed the paddy crop in many
localities. Similarly, a poor rabi crop due to insufficient soil moisture was reflected
in unusually high EGS attendance during Apr i l -July 1983; flooding in Marath-
wada resulted in relatively high participation levels from August 1983 onward.
(Lieberman 1984: 7)
Conclus ions
T h e m a i n f ind ings in this chapter can be summar ized as fo l lows. In tu i t i ve l y
and empi r i ca l l y , we cou ld ci te on ly a hand fu l of cases where r isk p layed
a p rom inen t ro le in the adop t ion o f i m p r o v e d pract ices, technologies, or
c ropp ing systems in the study vi l lages. Examples of a t ransparent conf l ic t
Risk / 263
in r isk and expected pro f i tab i l i t y arose in the choice of ra iny season
cropp ing systems in Au repa l l e and Kanzara and in the decision to d ig a 
wel l in the Mahbubnagar vi l lages. Bu t those examples were in the mi-
no r i t y , as dominance of one pract ice, technology, or cropping system
over another was a more l ike ly ou tcome.
Thus , in termedia te to moderate levels of fa rmer r isk aversion, esti-
mated in the exper imenta l games, o f ten d id not have a direct bear ing on
decisions on technology choice because tradeoffs between r isk and ex-
pected pro f i tab i l i t y were nonexistent or negl ig ib le. T h e more subt le, in-
direct effects leading to reduced avai labi l i ty of credi t and scope for ma-
neuver in p roduc t ion relat ions may be more impor tan t in India 's S A T
than the over t consequences of r isk aversion (Binswanger and Sillers
1983).
T w o general regional aspects of p roduc t ion r isk were h igh l ighted in
this chapter. Compared to i r r igated agr icu l ture, y ie ld r isk is l i ke ly to l oom
propor t iona l l y larger in d ry land agr icu l ture. Tha t f ind ing f r o m distr ict
data was not surpr is ing, but the result f r o m farm- leve l data was unex-
pected: even w i t h i n assured i r r igated areas of Ind ia 's S A T , such as we l l -
i r r igated D o k u r , farmers were much better at pred ic t ing harvest prices
than yields for the i r i r r igated crops. The abi l i ty o f farmers to forecast
prices, especially fo r paddy, again attests to the stabi l i ty of f ood gra in
prices in the study vil lages in the early and m i d 1980s.
The o ther general geographic feature o f p roduc t ion r isk examined in
this chapter per ta ined to in terregional dif ferences in farmers ' ef fect ive-
ness in deal ing w i t h crop income r isk. A g a i n , not surpr is ingly, we f ound
that bo th crop diversi f icat ion and in tercropp ing w o r k e d bet ter at d i f fus ing
produc t ion r isk in the more rainfal l-assured A k o l a vi l lages, where the
sources of y ie ld r isk are less covar iate, ra iny season c ropp ing is mo re
wide ly pract iced, and the growing season is longer than in the o ther study
vi l lages, par t icu lar ly the drought -prone Sholapur vi l lages.
The recogni t ion that y ie ld r isk is pronounced in d ry land agr icul ture
and that the efficacy of farmers ' self-insurance increases w i t h the length
of the growing season raises the quest ion of the effectiveness of publ ic
pol icy in tervent ions to assist farmers to adjust to p roduc t i on r isk in the
resource-poor Mahbubnagars and Sholapurs. M o r e specif ical ly, cou ld
crop insurance protect fa rm households f r o m suf fer ing f luctuat ions or
shortfal ls in income cond i t ioned by p roduc t ion r isk? Based on al ternat ive
simulated designs, we f ound that crop insurance w o u l d have confer red
l i t t le i f anyth ing in the way of r isk benefits on the cu l t iva tor households
in the study vi l lages. W h a t ma in ly defeats crop insurance in the resource-
poor regions of India 's S A T is area var iab i l i t y , discussed in chapter 3.
Indeed , c rop insurance was most effect ive in reduc ing income var iab i l i ty
to wel l - i r r igated paddy producers in Au repa l l e . We l l - i r r iga ted paddy
264 / Risk, Nutrition, and Technical Change
l o o m e d large in household income and was not characterized by as
m a r k e d year-to-year f luctuat ions in area as were the c o m m o n d ry land
crops.
O u r disenchantment w i t h crop insurance i s no t w i t h o u t precedent. In
Ind i a , the 1971 expert commit tee chaired by D h a r m N a r a i n concluded
" tha t in the context o f [ the] paucity of resources for p lanned development ,
a recur r ing expendi ture on the adminis t ra t ion of [ the] c rop insurance
scheme is no t preferable to the direct u t i l i sa t ion of funds fo r raising
agr icul tura l p roduc t iv i ty and reducing crop y i e ld v a r i a b i l i t y " (c i ted in
A g a r w a l 1980: 100). M o r e recently, in Aus t r a l i a , where aggregate cereal
p roduc t ion va r iab i l i ty i s t w o to three orders of magni tude greater than
in I n d i a , the Industries Assistance Commiss ion came to the same con-
clusion: " T h e Commissions's preferred o p t i o n is for the Gove rnmen t not
to provide assistance to increase the avai labi l i ty of crop and/or ra infal l
insurance" (Aus t ra l i a : Industr ies Assistance Commiss ion 1986: 42) .
O u r pessimism about crop insurance does not preclude the possibi l i ty
that a new ins t i tu t iona l i nnova t ion could improve the odds that publ ic
assistance cou ld d i rec t ly and cost effectively cont r ibute to risk manage-
ment in resource-poor d ry l and agr icul tura l regions in India 's S A T . For
example, insur ing against the event that large vil lage tanks, such as the
one i n D o k u r , do not fill for ra iny season c ropping could be one candidate
for insurance research. B u t for now and in to the foreseeable future i t is
diff icult to improve on the m a i n recommendat ion of the 1880 Famine
Commiss ion that self-targeting publ ic works " is the safest and most ef-
f icac ious f o r m of State h e l p " (c i ted in Dreze 1988: 33).
Adequa te nu t r i t i on is bo th an end of and a means to economic devel-
opment . In the words of Be rg , i t " i s now wide ly accepted as part o f the
purpose of development and need not be just i f ied as a means of devel-
o p m e n t " (1981:14). Imp roved nu t r i t i on can reduce ch i ld mor ta l i t y and
increase l i fe expectancy, wh ich in tu rn can lead to increased recept iv i ty
to fami ly p lann ing , resul t ing in d imin ished fer t i l i t y and popu la t ion g row th .
Nu t r i t i ona l deficiencies can also dampen p roduc t i v i t y , educat ion at ta in-
ment , and mob i l i t y , thereby erod ing income-earning oppor tun i t ies .
That there is a pernic ious and pervasive heal th and nu t r i t i on p rob lem
at the aggregate level in developing countr ies is now we l l recognized,
though its extent is debated. Me l l o r and Johnston (1984) quote f igures
of between 0.4 and 1.1 b i l l i on people suffer ing f r o m prote in-energy ma l -
nu t r i t i on ( P E M ) in the 1960s and 1970s. P inst rup-Andersen (1981) es-
t imates that 0.4 b i l l i on people l ive close to m i n i m u m subsistence, w i t h
between 4 and 5 m i l l i on dy ing annual ly f r o m starvat ion and ma lnu t r i t i on .
Us ing estimates of popu la t ion in the so-called vulnerable groups, main ly
preschool ch i ldren and pregnant and lactat ing w o m e n , Poleman (1981)
suggests that about 0.3 b i l l i on people are at nu t r i t iona l r isk. H is est imate
is close to the 0.46 b i l l i on calculated by F A O in thei r F o u r t h W o r l d F o o d
Survey. A comparable est imate in the F i f th W o r l d Food Survey fo r 1979
to 1981 was sl ight ly higher at 0.49 b i l l i on (Quance 1988). U p t o n (1983a)
maintains that pover ty- re la ted undernu t r i t i on affects 10 to 15 percent of
the populat ions of developing countr ies, considerably less than the 35 to
60 percent c i ted by Berg (1981), Dandekar and Rath (1971), and Knudsen
and Scandizzo (1982).
F r o m a development perspect ive, the challenge is to better understand
the processes by wh ich vi l lages, fami l ies, and indiv iduals f o r m and express
thei r desires fo r heal th improvements and f o o d , how they acquire and
allocate t h e m , and the factors which cond i t ion this behavior and hence
determine the heal th and nu t r i t i ona l status of indiv iduals (Kennedy and
Pinst rup-Andersen 1983). Policies and programs bu i l t on a sound un-
derstanding of the micro leve l determinants of heal th and nu t r i t i ona l status
can help ensure that increased f ood supplies reach those most in need in
a cost-effective manner .
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The dear th of nu t r i t i on studies at the level of the household is w ide ly
acknowledged ( T i m m e r , Fa lcon , and Pearson 1983; Chambers 1982;
Schofield 1979). M u c h less research has focused on the nu t r i t i ona l and
heal th status of the i nd i v idua l , not on ly in develop ing but also in the
developed countr ies. Invest ing in understanding the nu t r i t i on and heal th
o f ind iv iduals cou ld he lp exp la in w h y the per formance o f many nu t r i t i on
intervent ions o f ten has no t measured up to expectat ions. Examples in-
clude supplementary feeding o f ch i ld ren , income transfers, f o od fo r t i f i -
ca t ion , nu t r i t i on educat ion , and f o od subsidies.
Th is chapter is based on data , col lected in the late 1970s, on the
nut r i t i ona l status of ind iv iduals in the six study vi l lages. These vo luminous
data have been subjected to considerable analysis; the results are repor ted
here in f ive sections. We set the scene by present ing the centra l tendencies
of the nu t r i t i on and heal th data to place the est imated heal th and nu t r i -
t iona l we l l -be ing o f these S A T vi l lagers in a w ider Ind ian and w o r l d
perspect ive. N e x t , we po in t ou t aspects o f v i l lage env i ronmenta l heal th
and regional f o o d preferences that inf luence nu t r i t i ona l status. T h e n , we
examine how nu t r i t i ona l status di f fers by gender and season, t w o char-
acteristics that are o f ten ment ioned as par t ia l ly de te rmin ing the nu t r i t i on
and heal th status of ru ra l vi l lagers in develop ing countr ies.
In the second sect ion, we assign the to ta l var ia t ion in nu t r ien t in take
and weight - for -he ight , an an thropomet r ic index of nu t r i t i ona l status,
among ind iv iduals to interseasonal , in terv i l lage, in te rhouseho ld , and i n -
t rahousehold dif ferences to establish the relat ive impor tance of where
one should look in i t ia l l y to understand var ia t ion in nu t r i t i on and heal th
outcomes. In the t h i r d sect ion, we discuss the determinants o f nu t r i t i ona l
status of ind iv iduals . A ma jo r issue addressed in that discussion is the
extent to wh ich income g row th can be re l ied upon to enhance nu t r ien t
intakes in these poor regions of Ind ia . In t rahouseho ld dispari t ies in nu-
t r i t i ona l status are the subject of the f ou r t h sect ion. Ev idence on changes
(since the late 1970s) in nu t r i t i ona l status in one of the vil lages is presented
in the f i f th and last analyt ical sect ion. We conclude by d raw ing i m p l i -
cations fo r heal th and nu t r i t i ona l po l icy. Nu t r i t i ona l impl icat ions per-
ta in ing to agr icu l tura l research and technological po l icy are defer red to
chapter 10.
General Features
The nu t r i t i ona l status of vi l lagers was evaluated f r o m three sources of
i n f o rma t i on : (1) twenty - four -hour d ietary recalls o f ind iv idua l f o od in take
in the sample households, (2) an th ropomet r i c measurements, and (3) the
extent o f ev ident c l in ical ma lnu t r i t i on and deficiency symptoms. D a t a
were gathered four t imes du r i ng a s ix teen-month pe r iod commenc ing in
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October 1976 by an interd isc ip l inary team consisting of nut r i t ion is ts , m e d -
ical staff, home scientists, and economists.
The combined nut r ien t value of al l foods was calculated fo r each of
the 1,200 members of the 240 respondent households and expressed as
a percentage of I nd ian recommended dai ly allowances ( R D A s ) in each
of seven age-sex groups. The nut r ien t values of diets and R D A s were
taken f r o m Gopa lan , Sastry, and Balasubramanian (1971). See Ryan et
a l . (1985) fo r more in fo rmat ion on the methods used.
Weight - for -age, based on the Gomez et a l . (1955) classif ication, was
used to measure ma lnu t r i t i on in preschool ch i ld ren ; weight- for-height
was the anthropomet r ic measure of nu t r i t iona l status fo r o lder ch i ldren
and adults. Acco rd ing to the Gomez classif ication, less than 60 percent
of standardized weight- for-age is associated w i th th i rd-degree ma lnu t r i -
t i on , between 60 and 75 percent w i t h second-degree ma lnu t r i t i on , and
between 75 and 90 percent w i t h f i rst -degree ma lnu t r i t i on (Gomez et a l .
1955). Weight - fo r -he ight is o f ten considered a more appropr ia te index
of nu t r i t i ona l wel l -be ing than ei ther weight-for-age or height-for-age
(Seoane and La tham 1971).
Incidence of Deficiencies 
Across the six study vi l lages, the p r imary deficiencies in diets were as-
corbic acid ( v i tam in C ) , beta-carotene (precursor o f v i t am in A ) , ca lc ium,
r ibo f lav in , and energy ( f igure 9.1). F r o m the means and standard devia-
t ions of the % R D A s in f igure 9 . 1 , we see that the mean intake was less
than hal f the Ind ian standards for beta-carotene and ascorbic ac id , less
than three-quarters of the standards fo r calcium and r ibo f lav in , and be low
the standards fo r energy. These sample averages exceeded the standards
only fo r p ro te in , i r o n , and th iamine.
Because o f person-to-person var ia t ion in R D A and the no t i on o f in -
d iv idual sel f -regulat ion of requirements or homeostasis, nutr i t ion is ts are
reluctant to use a single-valued R D A fo r a reference ind iv idua l as the
cr i ter ion fo r de termin ing nu t r i t iona l adequacy of diets. Some argue that
the cr i t ical level o f R D A should be established two or three standard
deviat ions below the R D A fo r a reference ind iv idua l (Sukhatme 1982;
Sukhatme and Margen 1978). Ryan et a l . (1985) used 50 percent R D A
as an approx imat ion .
The propor t ions consuming less than 50 percent o f R D A fo r calories
ranged f r o m 11 to 15 percent fo r ch i ldren (one to twelve years), 2 to 9 
percent fo r males over twe lve , and 3 to 8 percent fo r females o lder than
twelve across the six study vi l lages. These estimates are s imi lar to the
figures of 10 to 15 percent c i ted by L i p t o n (1983a) and Seckler (1979) as
the p ropo r t i on o f the Ind ian popu la t ion l i ke ly to be t oo poor to avoid
serious r isk of undernu t r i t i on . They are much lower than the 40 to 60
percent estimates of Dandeka r and R a t h (1971), Reut l inger and Selowsky
(1976), and M e l l o r and Johnston (1984).
Severe cases of m a l n u t r i t i o n among preschool ch i ld ren , as measured
by less than 60 percent standardized weight-for-age on the Gomez scale,
ranged f r o m 2 to 7 percent across seasons and villages. Those estimates
are consistent w i t h results f r o m other studies in I n d i a . Poleman (1981)
cites six surveys in I n d i a i n v o l v i n g more than 32,000 ch i ld ren where the
median incidence of severe m a l n u t r i t i o n measured by weight-for-age on
the G o m e z scale was 2.6 percent , w i t h a range of 1.1 to 20 percent. The
I n d i a n Counc i l o f M e d i c a l Research ( I C M R 1974) found the incidence
Figure 9.1 Means and standard deviation of energy and nutrient intake among
individuals in the study villages from 1976 to 1978
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of kwash io rkor (p ro te in def ic iency) in Ind ia to be 1 percent and marasmus
(severe wast ing) 2 percent.
No cl in ical signs o f prote in-energy ma lnu t r i t i on ( P E M ) were observed
in the Maharasht ra vi l lages. In the t w o A n d h r a Pradesh vi l lages, P E M
was observed in 5 percent (o r 11) of the 226 preschool ch i ldren cl inical ly
examined ; the sexes were equal ly represented. A l l the affected chi ldren
had less than 60 percent weight- for-age ( th i rd-degree ma lnu t r i t i on ) .
M a j o r d ietary p ro te in deficiencies were no t ev ident . The sul fur-amino
acids, meth ion ine and cyst ine, were in adequate supply in a l l age-sex
groups.
Calor ie deficiencies were most p ronounced among one-to-three-year-
o ld ch i ld ren , wh ich is in l ine w i t h Prahlad R a o , S ingh, and Swaminathan
(1969). As age increased, calor ie deficiencies decl ined sl ight ly. Beta-
carotene and ascorbic acid were severely def ic ient in a l l age-sex groups.
Th iamine was def ic ient in the diets of al l the A n d h r a Pradesh vi l lagers
and in the f o od consumpt ion o f the one-to- three-year-o ld ch i ldren in the
Maharasht ra vi l lages. Ch i ld ren in al l the vil lages were consuming insuf-
f ic ient r ibo f lav in ; so were some youths and adults.
Cl in ica l symptoms of v i t am in A and v i tamin B-complex deficiencies
were evident in preschool ch i ldren in al l the vi l lages. T h e range (across
the six vil lages) was 4 to 29 percent fo r symptoms of v i tamin A deficiency
and 4 to 41 percent fo r v i t am in B-complex deficiency. O f t e n bo th def i -
ciencies were present. They were most visible in Au repa l l e and least
noted in the two A k o l a vi l lages. The i r incidence was much greater than
was repor ted by the Ind ian Counc i l o f Medica l Research ( I C M R 1974)
in a study of eighteen thousand preschoolers in six u rban areas. In Hy-
derabad and Pune ( two cities in India 's S A T ) the frequency of symptoms
of v i tamin A deficiency was 5.0 and 4.6 percent , respect ively; comparable
f igures fo r symptoms of v i tamin B-complex deficiency were 7.6 and 3.3
percent. These rura l -urban differences highl ight the need fo r enhance-
ment o f in take o f foods r ich in v i tamins in ru ra l areas o f Ind ia 's S A T .
A b o u t 8 percent of indiv iduals fe l l below 7 0 % of the i r age-sex weight-
for -he ight standards. Tha t f igure approaches those c i ted by Seckler
(1979), who estimates that t ru l y malnour ished ind iv iduals in I nd i a , as
measured by weight- for -height (not weight- for -age, as is common ly
done) , number between 10 and 20 percent.
Village Environmental Health 
A n t h r o p o m e t r i c indicators of nu t r i t iona l status may be as much or more
inf luenced by nonnu t r i t i ona l heal th considerat ions as by f ood consump-
t ion (B id inger , N a g , and B a b u 1986a). Poor san i ta t ion, hygiene, and
publ ic heal th inf rastructure are most l ike ly largely responsible fo r why
our f ind ings on energy and nu t r ien t in take are o f ten incongruent w i t h
results based on an th ropomet ry . For example , bo th ch i ldren and adults
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i n D o k u r had signi f icant ly h igher calor ic intakes than vi l lagers in A u r e -
pal le in the same age groups. B u t super ior energy consumpt ion d id no t
translate in to m a r k e d advantage in weight - for -he ight and weight- for-age
or i n to a reduced incidence of signs of P E M .
Several special purpose surveys on aspects of env i ronmenta l heal th
were under taken to complement the d ie tary recal ls, the an thropomet r i c
measurements, and the c l in ical exams (B id inger 1983). In the late 1970s,
sani tat ion was inadequate in al l the study vi l lages. A l l the vil lages and
many of the household cook ing areas were infested w i t h f l ies and mos-
qui toes. M a n y households also had l i t te r , debr is , and/or animals w i t h i n
the i r co mpound . O n l y about 15 percent of the respondent homes in the
1977 survey of household env i ronmenta l heal th were considered to satisfy
good condi t ions of household cleanliness.
T u r n i n g to d r i nk i ng water , the results of a bacter io logical examinat ion
of samples f r o m 46 of the 101 domest ic wel ls in the six vi l lages in 1977
showed a h igh degree of con tamina t ion , no t on ly by co l i f o rm bacter ia in
general but by Escherichia coli in par t icu lar . The presence of E. coli 
indicates fecal con tamina t ion , wh ich may be responsible fo r the trans-
mission of serious diseases.
None of the vi l lages has a t ra ined physic ian ( M . B . B . S . ) . A homeo-
pathic doctor w h o used p lant mater ia l and minerals fo r medic ina l pur -
poses lives in K a l m a n . Residents of Au repa l l e and D o k u r have access to
registered medica l pract i t ioners w h o are t ra ined in ayurvedic (o r Ind ian)
medic ine and to a much lesser extent in the use of a l lopath ic (or Western)
drugs.
Distance to the nearest government -opera ted p r imary heal th center
ranged f r o m 4 km fo r Kanzara to 13 km fo r D o k u r . The publ ic heal th
centers serving the study vil lages were poor l y staffed and equ ipped. Al-
though some were bet ter s tocked than others, f requent ly the on ly m e d -
icines avai lable were asp i r in , ca lc ium lactate, and pen ic i l l i n .
Because of these cond i t ions , sickness is no stranger to the vi l lages.
Based on week ly in terv iews on a fo r ty -househo ld sample of 349 people
in D o k u r in 1982/83, B id inger , N a g , and Babu (1986a) f ound that the
incidence of il lness ( i . e . , the p ropo r t i on o f indiv iduals w i t h m o r b i d signs)
ranged f r o m a week ly low of 14 percent to a week ly h igh of 28 percent
du r ing the f i f ty - two-week pe r iod o f analysis.
Food Consumption 
A n o t h e r t ra i t shared by residents of the six study vi l lages was the d o m -
inance of cereals in supply ing energy and nutr ients in the d ie t . In most
o f the vi l lages, the bu l k o f t h iam ine , i r o n , p ro te i n , n iac in , and r ibo f lav in
was der ived f r o m cereal consumpt ion ( f igure 9.2). T h e lack o f d ivers i ty
in the sources of some of the micronut r ien ts such as r ibo f lav in cannot be
regarded as a good th ing . For example , bo th ch i ld ren and adults in A u -
repal le, where m i l k and m i l k products such as bu t te rm i l k l oomed larger
in the d ie t , had signif icantly higher r ibof lav in intakes than residents of
the other vil lages characterized by a higher con t r ibu t ion of cereals in the
source composi t ion of r ibo f lav in .
Gender
Convent ion dictates that women 's heal th and nu t r i t i ona l status are in fe r io r
to men's (Aga rwa l 1986). T w o mater ia l reasons are o f ten pu t f o rward to
expla in the apparent d iscr iminat ion against w o m e n : (1) they are of l i t t le
social security value to thei r parents because they leave home after mar-
r iage and (2) sons have bet ter income-earning oppor tun i t ies (Rosenzweig
and Schultz 1982).
A clear case of sex d iscr iminat ion in nu t r i t i ona l and heal th pos i t ion
was documented by C h e n , H u g , and D'Souza (1981) in ru ra l Bangladesh,
where female mor ta l i t y was much greater in 1978, especially among pre-
schoolers. In that s tudy, a higher p ropo r t i on of gir ls (14 percent) were
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Figure 9.2 Importance of cereals in energy and nutrient intake by village and nutrient
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malnour ished than boys (5 percent ) , as measured by the i r weight- for-age
and also the i r heigfat-for-age (27 percent versus 17 percent ) . Preschool
boys me t about 8 percent more o f the i r energy R D A s than preschool
gir ls. A l t h o u g h gender dif ferences in in fec t ion rates were no t s igni f icant,
boys were taken to medica l t rea tment centers w i t h much greater regular i ty
than gir ls. In contrast , U p t o n ' s (1983b) in terpre ta t ive rev iew of the em-
p i r ica l evidence supports the v iew tha t , apart f r o m Bangladesh and n o r t h -
e rn I n d i a , w o m e n seldom receive a smal ler p r o p o r t i o n o f the i r R D A s o f
calories than m e n .
Across the six v i l lages, evidence fo r a gender bias w i t h i n age, season,
and farm-size groups was no t persuasive. Transparent di f ferences be-
tween males and females fa l l i ng be low the 50 percent R D A standard d i d
not emerge ( f igure 9.3). O n l y eleven o f the for ty -e ight energy and nu t r ien t
(p ro te i n , ca lc ium, i r o n , beta-carotene, t h iam ine , r i bo f lav in , n iac in , and
ascorbic acid) by season (surplus and lean) by f a rm size (landless and
smal l f a r m , m e d i u m f a r m , and large f a rm) comparisons between the sexes
were statist ical ly signif icant. In seven o f the e leven, p ropor t i ona l l y more
males fe l l be low 50 percent R D A than females. A l s o , re lat ive ly more
w o m e n met 8 0 % o f the i r R D A s than m e n (B id inger 1983).
Focusing on ch i l d ren , more boys than gir ls o f preschool (one to six
years) and school age (seven to twe lve) were poor l y nour ished on a 
standard of weight- for -age. Few of these ch i ld ren had second- or t h i r d -
degree ma lnu t r i t i on on a weight - for -he ight index. Those that d id main ly
came f r o m the A k o l a vi l lages, where 7 of the 35 one-to- three-year-olds
and 23 of the 216 adolescents ( ten to eighteen years) fa i led to achieve
75 percent of the i r we ight - for -he ight . Of these ch i ld ren , 12 were girls and
18 were boys.
Seasonality
Based main ly on research and experience in A f r i c a , the ro le o f seasonality
in cond i t ion ing nu t r i t i ona l and heal th outcomes was h igh l ighted in the
1970s. In par t icu lar , the wet season is pu rpo r ted to be the per iod w h e n
ma lnu t r i t i on and il lness are at the i r peak in t rop ica l deve lop ing countr ies
(Schof ield 1974, 1979; Longhurs t and Payne 1979; Chambers 1982). Ma-
la r ia , d iar rhea, and sk in diseases are general ly more prevalent at that
t ime . The i r effects are also mo re deb i l i ta t ing because the wet season is
also when staple f o o d supplies and intakes are dw ind l i ng and when labor
demand and energy expendi ture are r is ing.
T h e wet season in the six vi l lages is general ly f r o m mid-June th rough
September a n d , w i t h the except ion o f the A k o l a vi l lages t owa rd the end
of the ra ins, i t represents a pe r iod of lean f o o d avai labi l i ty ( table 9.1).
O t h e r lean per iods occur in the co ld d r y season in the Sholapur vi l lages
because o f the pract ice o f monsoon fa l l ow ing and pos t - ra iny season c rop-
p ing and in the ho t d r y summer season in Au repa l l e . W i t h those t w o
except ions, the co ld and dry season f r o m November to February and the
hot and dry season f r o m M a r c h to M a y are t imes o f seasonal f ood gra in
surplus. Con t ra ry to expectat ions, mean per capi ta intakes of energy and
nutr ients d i d not show a marked depression in the wet season ( f igure
9.4). I ndeed , more of the vi l lage by nut r ient seasonal patterns in f igure
9.4 f i t an inver ted U-shape than the expected d i p in the wet season.
Figure 9.3 Frequency of differences between sexes and seasons in the incidence of
less than 50 percent RDA consumption of nutrients by age, sex, season, and nutrient
categories
Note: Age categories are 1-3, 4-6, 7-12,13-18, and above 18 years; seasons are surplus and
lean; nutrients categories include calories, protein, calcium, iron, beta-carotene, thiamine, riboflavin,
niacin, and ascorbic acid.
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Seasonal di f ferences in meet ing 50 percent R D A in the age by sex by
nut r ient g roup comparisons were also not p ronounced . They were un i -
moda l ly d is t r ibuted a round zero in the lower panel o f f igure 9.3.
Intakes of t h iam ine , ascorbic ac id , su l fu r -amino acids, p ro te i n , and
calories were subject to the greatest extent of seasonal var iab i l i t y , wh i le
consumpt ion of beta-carotene and lysine f luctuated the least. In seasons
when p ropor t iona l l y more pulses and coarse grains were consumed, the
extent o f th iamine , r i bo f lav in , and beta-carotene deficiencies dec l ined.
Drough t -p rone and poor Au repa l l e seemed to be subject to greater sea-
sonal i ty in nut r ien t i n take ; seasonality was least in h ighly i r r iga ted D o k u r .
T h e Maharasht ra vi l lages showed on ly a moderate degree of seasonality.
In Aurepa l le and in the Sholapur vi l lages, nu t r ien t intakes in the
surplus food grain seasons were e i ther equal to or in excess of the levels
in the lean season. In contrast , in A k o l a and to a lesser extent in D o k u r ,
the lean f ood grain avai labi l i ty season du r ing the monsoon was a t ime of
considerably improved overa l l nu t r ien t i n take , o r , at wors t , a s i tuat ion
s imi lar to the surplus season. B o t h regions have a signif icant degree of
cash c ropp ing (co t ton in the A k o l a vi l lages and rice in D o k u r ) , wh ich
may cushion the effects o f seasonality in the p roduc t ion of the ma jo r
f o o d grains. The lean season in the A k o l a vil lages fal ls in June and Ju ly ,
w h e n landless laborers can f ind emp loymen t w i t h re lat ive ease and when
farmers receive payments fo r the previous co t ton harvest.
Some subt le effects of the var ia t ion in regional ecology on seasonal
nu t r i t i on outcomes were also observed. In D o k u r and in the A k o l a v i l -
lages, a person's in take of calories measured as a p r o p o r t i o n of his or
her R D A re lat ive to others in the vi l lage was more stable across seasons
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Table 9.1. Availability of food grains and demand for labor in six villages
Season
Cold and Drya
Food
Grain
Village Availability 
Aurepalle Surplus
Dokur Surplus
Shirapur Lean
Kalman Lean
Kanzara Surplus
Kinkheda Surplus
Labor
Demandd
Peak
Peak
Slack
Peak
Peak
Peak
Hot and Dryb
Food
Grain
Availability
Lean
Surplus
Surplus
Surplus
Surplus
Surplus
Labor
Demand
Slack
Slack
Slack/peak
Peak
Peak/slack
Peak/slack
Wetc
Food Grain 
Availability
Lean
Lean
Lean
Lean
Lean/surplus
Lean/surplus
Labor
Demand
Peak
Peak
Peak
Slack
Peak/slack
Peak/slack
a
 November-February.
bMarch-May.
cJune-October.
dAs determined by labor opportunity costs (wages x probabilities of employment) from 1975 to 1977
described in chapter 5.
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than in the o ther th ree vi l lages. In o ther words , the rank cor re la t ion
coeff icients between vi l lagers ' lean and peak seasonal posi t ions on the
% R D A scale were h igher and general ly stat ist ical ly signif icant in D o k u r ,
Kanzara , and K i n k h e d a . Few corre lat ions were stat ist ical ly signif icant in
A u r e p a l l e , Sh i rapur , and K a l m a n . Access to i r r iga t ion and/or assured
ra in fa l l led to longer- last ing relat ive energy status compared to mo re
drought -p rone env i ronments such as Au repa l l e and the Sholapur vi l lages,
where i t was harder to ident i fy ind iv iduals w i t h endemic energy def i -
ciencies that l inger across seasons. H o w e v e r , rank cor re la t ion coeff icients
were al l l o w , w i t h most ranging between 0.1 and 0.2 and none above 0.5
( R y a n e t a l . 1985). W h e n rankings were est imated by poo l i ng a l l i n d i -
v iduals , ignor ing age, gender, and vi l lage di f ferences, the corre lat ions
were much higher.
T u r n i n g to households w i t h i n vi l lages, one can list several reasons why
the poorer segments of the popu la t ion are expected to be susceptible to
greater seasonal var ia t ion in nu t r i t i ona l status ( L i p t o n 1983a, 1983b). B u t
we f o u n d no systematic tendency fo r those f r o m landless and smal l f a rm
households to be subject to a greater degree of seasonality in energy and
nut r ien t in take than members o f m e d i u m and large f a rm households.
O n l y in the A k o l a vil lages was the incidence of seasonal dif ferences more
pronounced f o r landless labor and small f a rm households than fo r o ther
farm-size groups. Fo r Kanzara and K i n k h e d a , nu t r ien t in takes, when
statist ical ly signif icant between the lean and surplus seasons, were always
higher in the lean season. T h e A k o l a case suggests that hav ing cash in
one's hand in a lean f o o d gra in avai labi l i ty pe r iod can confer a relat ive
seasonal advantage in energy and nu t r ien t in take to poo r households.
T h e incidence of m i l d to severe ma lnu t r i t i on also d id not display a 
marked seasonal pa t te rn . O n l y D o k u r con fo rmed to the convent ional
w isdom that m a l n u t r i t i o n , based on the Gomez classif ication o f weight-
for -age, was higher in the lean season. B u t even in D o k u r the incidence
of il lness was not un imoda l l y d is t r ibu ted around the wet season. Seasonal
peaks in i l lness exceeding 20 percent fo r shorter per iods of six or more
weeks occurred in each of the three seasons in table 9.1 (B id inger , N a g ,
and B a b u 1986a). N o r d id we f ind signif icant dif ferences in the weights
of adults between seasons. T h e p ropo r t i on of vi l lagers fa l l ing be low 70
percent of the i r age-sex weight - for -he ight was higher in the surplus f ood
gra in season. A g a i n , the dif ferences were smal l : 9 . 3 % in the surplus
season compared to 6.6 percent in the lean season.
G i v e n the discussion in chapter 4 on the f latness of cereal prices fo r
consumers du r ing the per iod of analysis f r o m 1975/76 to 1984/85 and the
descr ipt ion of the active vi l lage markets fo r consumpt ion credi t in chapter
7, the f ind ings of re lat ive ly l im i t ed seasonality in nu t r i t i ona l status and
the absence of a consistent seasonal pa t te rn across the study vi l lages are
not that surpr is ing. B id inger , N a g , and B a b u (1986a) du r ing the i r f i f t y -
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two-week nu t r i t i on and heal th study in D o k u r also a t t r ibu ted the lack o f
seasonality in caloric in take to the active marke t in consumpt ion cred i t ,
wh ich o f ten took the f o r m o f cooked f o o d , main ly r ice, and had overtones
of a patron-c l ient re lat ionship.
Moreove r , the cr i t ical seasonal correspondence between food grain
avai labi l i ty and energy expendi ture—lean w i t h peak labor demand and
surplus w i t h slack labor demand—is no t one to one in table 9 . 1 . Consid-
erable energy is expended in the surplus season. Tasks such as harvest ing,
threshing, and carry ing of produce are general ly more demanding of
physical e f fo r t . The anthropomet r ic estimates indicate that much of any
addi t iona l f o o d in take in the surplus seasons may be dissipated in in-
creased energy expendi ture .
F ina l ly , an emphasis on seasonal energy requi rements and food-gra in
avai labi l i ty cou ld be tempered by seasonal interact ions w i t h o ther def i-
cient nut r ients , par t icu lar ly v i tamins. Vegetable p roduc t i on , the ma in
source of ascorbic acid in take , is bo th inadequate and subject to sub-
stantial seasonal var ia t ion in al l the vi l lages. The surplus food grain sea-
sons were general ly those when vegetable consumpt ion was reduced,
especially fo r ch i ld ren. The need for some B v i tamins increases w i t h a 
rise in the in take in food grains. Deficiencies can result i f diets do not
contain adequate amounts of "p ro tec t ive f o o d s " such as f ru i ts and veg-
etables. Such imbalances may be more f requent in the surplus season
even though , as Chambers (1982), Longhurs t and Payne (1979), and
Schofield (1974) po in t ou t , in these surplus ( i . e . , d ry ) seasons, to ta l f ood
avai labi l i ty may be bet ter .
Sources of Variation
Recent ly , the d is t r ibu t ion of nut r ient and energy intakes and heal th status
w i th in the household have been the subjects of more discussion and
debate i f no t greater analyt ical scrut iny (Haaga and Mason 1987; Harr iss
1987). Nu t r i en t imbalances or mald is t r ibu t ion w i t h i n the household are
refer red to as a stage 2 nu t r i t i on p rob lem ( T i m m e r , Fa lcon , and Pearson
1983). They requi re in te rvent ion strategies of a d i f ferent type to those
designed to al leviate stage 1 deficiencies at the household level .
To ascertain the relat ive impor tance of these two types of nu t r i t i on
imbalances, we spl i t the to ta l var ia t ion in nu t r i t i ona l adequacies ( in
% R D A ) and in weight- for-height in to four component sources; (1) in t ra
household , (2) in terhouseho ld , (3) in terv i l lage, and (4) interseason ef-
fects.
The results of the par t i t ion ing of the to ta l sums of squares are displayed
for ch i ldren (one to twelve years), younger and o lder adults above age
twe lve , and al l f ami l y members in f igure 9.5. These results are g iven as
a p ropo r t i on or share of each source's con t r ibu t ion to to ta l var ia t ion .
Because seasonality's share never exceeded 0.01 fo r any nu t r ien t or en-
ergy or fo r we ight - fo r -he ight , on ly the f i rs t three components o f the
decompos i t ion analysis are presented in f igure 9.5.
For b o t h adults and ch i ld ren , in terhousehold var ia t ion was the d o m -
inant con t r ibu to r to the to ta l var ia t ion in energy and nu t r ien t intakes.
Nex t in impor tance was in t rahouseho ld va r ia t i on , except fo r th iamine fo r
adults and ch i ld ren and n iac in fo r adul ts , where in terv i l lage var ia t ion
loomed large. On average, across the eight nutr ients and energy, in ter-
Figure 9.5 Proportion of total variation in standardized nutrient and anthropometric
measures contributed by intrahousehold, interhousehold, and intervillage differences for
all individuals, adults (A) and children (C)
0 0.5 1.0 0 0.5 1.0 0 0.5 1.0
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household differences cont r ibu ted about hal f the to ta l var ia t ion , in t ra-
household disparit ies about one- th i rd , and intervi l lage var ia t ion about
one-sixth.
In t rahousehold var ia t ion was a more impor tan t source of the to ta l
var ia t ion in weight - for -he ight than o f the to ta l var ia t ion in nu t r i t iona l
adequacies based on d ietary in take. Tha t di f ference is perhaps to be
expected because ind iv idua l disparit ies in genetic endowment are more
obviously manifested in an thropomet r ic measurement than in data on
dietary in take.
The in terpre ta t ion of the i n fo rmat ion in f igure 9.5 leaves something
to be desired in p rov id ing a perspective on the relat ive size of these
effects because few if any studies are avai lable fo r comparat ive analysis.
Nonetheless, in t rahousehold d is t r ibu t ion of energy and nutr ients is clearly
impor tan t , but as we shall see in the next section systematic vi l lage d i f -
ferences and thei r associated explanat ions are t ransparent , interhouse-
ho ld differences and the reasons why they exist are somewhat d iscernib le,
whi le systematic in t rahousehold dif ferences are much harder to detect
and even more di f f icul t to exp la in .
Determinants of Energy and Nutrient Intakes
The determinants of energy and nut r ient in take for one-to-twelve-year-
o ld ch i ldren and adults (o lder than eighteen) were examined w i t h mu l t ip le
regression analysis. W i t h i n each of those age groups, ind iv idua l nu t r ien t
and energy in take were regressed on personal , household , seasonal, and
vil lage characteristics. Da ta on the dependent and independent variables
are described in table 9.2. Energy and nutr ients w i t h a mean in take level
less than 100 percent of R D A s in f igure 9.1 were analyzed. Pro te in was
also inc luded in the analysis. The determinants of the o ther nutr ients
( i r o n , th iamine , and niacin) and of anthropometr ic status (weight and
height standardized fo r age) are repor ted in B id inger (1983) and Ryan
et a l . (1985). The regression results for the determinants of those nutr ients
and energy are presented in table 9.3 fo r ch i ldren and table 9.4 fo r adults.
We also draw on some recent w o r k (using the same data base) by B e h r m a n
(1987, 1988) and Beh rman and Deo la l i ka r (1987, fo r thcoming) to f lesh
out the discussion of determinants.
Personal Characteristics 
For ch i ld ren , the regression results in table 9.3 support our ear l ier f inding
f r o m tabular analysis that differences in nut r ien t in take between boys and
girls were not marked . I ndeed , other things being equa l , gir ls consumed
more energy, p ro te in , r ibo f lav in , and beta-carotene than boys, bu t those
differences were not statistically signif icant.
Tu rn ing to adul ts, the results in table 9.4 show that , ceteris paribus, 
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Table 9.2. Means and standard deviations of the dependent and independent variables
in the regression analysis of the determinants of nutrient intake
Variables
Dependent
Energy ('000/kcal)
Protein (gm)
Calcium (mg)
Beta-carotene (mg)
Riboflavin (mg)
Ascorbic acid (mg)
Explanatory
Malesc
Femalesc
Age (years)
(Age)2
Birth order (N)d
Nonnutritional morbidity
symptoms
Nutritional morbidity
symptoms
Mean per capita consumption
expenditure (' 000/Rs)
Family size (N)
Landless labor and small
farm sizec
Medium farm sizec
Large farm sizec
Education of mother/female
household head
Mother's participation rate
(ratio)d
Caste 1 (high)c
Caste 2C
Caste 3C
Caste 4 (low)c
Lean seasonc
Surplus seasonc
Aurepallec
Dokurc
Shirapurc
Kalmanc
Kanzarac
Kinkhedac
1-12-year-old
Childrena
Mean
1.54
43.32
241.12
424.49
0.57
9.03
0.57
0.43
7.30
62.56
2.71
0.26
0.35
0.35
8.37
0.43
0.24
0.33
0.20
0.30
0.43
0.16
0.25
0.16
0.52
0.48
0.17
0.14
0.19
0.23
0.14
0.13
Standard
Deviation
0.64
20.40
173.84
617.78
0.47
9.80
—
—
3.06
43.69
1.48
0.44
0.48
0.12
3.27
—
—
—
0.40
0.32
—
—
—
—
—
—
—
—
—
—
—
—
Adults (over 18 Years)b
Mean
2.53
70.23
370.68
723.18
0.98
13.73
0.53
0.47
39.54
1,745.28
—
0.32
0.21
0.39
7.78
0.46
0.24
0.30
0.15
—
0.40
0.21
0.25
0.14
0.50
0.50
0.13
0.18
0.19
0.20
0.16
0.14
Standard
Deviation
0.83
27.40
300.69
843.29
0.84
13.82
—
—
13.50
1,168.43
—
0.47
0.41
0.19
3.42
—
—
—
0.36
—
—
_
—
_
—
—
—
—
—
—
_
—
aBased on 938 observations.
bBased on 1,796 observations.
cFor dummy variables, proportions in each category are reported.
dln the adult regressions, birth order and participation rate of mother were excluded because they were 
not relevant in the analysis of the determinants of nutrient intake. 
Table 9.3. Determinants of individual nutrient intakes for 1-12-year-old childrena
Explanatory
Variables
Individual
characteristics
Male
Age (years)
(Age)2
Birth order
Nonnutritional
morbidity
symptoms
(present = 1)
Nutritional
morbidity
symptoms
(present = 1)
Household
characteristics
and endowments 
Mean per capita
consumption
expenditure
(' 000/Rs)
Family size (N) 
Medium farm
size
Large farm size
Education of
mother/female
household
head
(educated = 1)
Mother's
participation
rate (ratio)
Caste 2 
Caste 3 
Caste 4 
Dependent Variables 
Energy
0.01
(0.22)
0.19**b
(7.04)
- o . o r *
(-3.60)
-0.01
(-0.37)
0.02
(0..57)
0.07
(1.71)
0.79**
(3.56)
-0.01
(-1.25)
0.09
(1.69)
0.08
(1.60)
0.03
(0.56)
-0.04
(-0.59)
0.07
(1.05)
0.09
(1.93)
-0.01
(-0.16)
Protein
0.45
(0.41)
4.86**
(5.82)
-0.16**
(-2.68)
-0.16
(-0.41)
-0.00
(-0.00)
2.79*
(2.32)
22.04**
(3.20)
-0.01
(-1.25)
3.66*
(2.31)
3.79*
(2.32)
1.33
(0.76)
-2.35
(-0.99)
2.92
(1.52)
3.82*
(2.49)
2.06
(0.93)
Calcium
-6.67
(-0.64)
5.29
(0.66)
-0.13
(-0.24)
-2.19
(-0.59)
10.29
(0.82)
-1.68
(-0.15)
372.69**
(5.66)
-6.39**
(-2.94)
4.53
(0.30)
5156**
(3.31)
38.46*
(2.29)
-26.07
(-1.15)
-7.92
(-0.43)
1.18
(0.08)
-16.70
(-0.79)
Beta-
carotene
60.78
(1.54)
15.13
(0.50)
0.15
(0.07)
-8.78
(-0.63)
-25.11
(-0.53)
86.14*
(1.99)
799.95**
(3.22)
22.70**
(2.77)
-22.29
(-0.39)
211.75**
(3.61)
48.47
(0.77)
170.47*
(1.99)
140.93*
(2.03)
90.92
(1.64)
247.38**
(3.09)
Riboflavin
0.02
(0.69)
0.08**
(3.63)
-0.003
( -193)
0.004
(0.44)
0.05
(1.32)
-0.02
(-0.56)
0.40*
(2.22)
-0.02*
(-2.55)
0.11**
(2.59)
0.14**
(3.39)
-0.04
(-0.84)
-0.01
(-0.22)
-0 .11*
(-2.20)
-0.04
(-0.93)
-0.13*
(-2.23)
Ascorbic
Acid
-0.79
(-1.30)
1.19*
(2.56)
-0.04
(-1.13)
-0.12
(-0.54)
0.36
(0.49)
0.21
(0.31)
11.03**
(2.87)
0.02
(0.17)
1.24
(1.40)
3.25**
(3.58)
0.06
(0.06)
4.97**
(3.76)
-2.02
(-1.89)
-1.36
( -160)
0.29
(0.23)
aBased on 938 observations
b
* and ** indicate significance at the 0.05 and 0.01 levels, respectively.
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Table 9.3. continued 
Explanatory
Variables
Seasonality
Surplus
Village
Dokur
Shirapur
Kalman
Kanzara
Kinkheda
Intercept
SEE
F ratio
Dependent Variables 
Energy
0.01
(0.17)
0.22**
(3.25)
0.01
(0.19)
0.18**
(2.94)
0.24**
(3.05)
0.46**
(6.63)
0.11
0.33
0.52
23.21
Protein
0.39
(0.34)
2.98
(1.40)
7.20**
(3.14)
13.70**
(7.12)
13.73**
(5.68)
19.93**
(9.21)
-1.38
0.36
16.29
26.36
Calcium
-4.62
(-0.42)
-35.88
(-1.76)
-28.26
(-1.29)
3.05
(0.17)
40.43
(1.75)
32.45
(1.57)
127.47
0.20
155.77
11.96
Beta-
carotene
-47.11
(-1.14)
-84.69
(-1.10)
218.38**
(2.64)
185.71**
(2.68)
48.61
(0.56)
208.58**
(2.68)
-495.62
0.10
587.26
5.76
Riboflavin
0.08**
(2.74)
-0.50**
(-9.00)
-0.39**
(-6.49)
-0 .31**
(-6.30)
-0.26**
(-4.14)
-0.20**
(-3.60)
0.36
0.19
0.42
11.60
Ascorbic
Acid
0.74
(1.16)
-5.30**
(-4.46)
-8.39**
(-6.56)
-8.42**
(-7.86)
-6.50**
(-4.83)
-8.36**
(-6.93)
2.77
0.14
9.08
8.40
Table 9.4. Determinants of individual nutrient intakes for adultsa
Explanatory Variables 
Individual
characteristics
Male
Age (Years)
(Age)2
Nonnutritional
morbidity
symptoms
(present = 1)
Dependent Variables 
Energy
0.29**b
(7.85)
0.02*
(2.35)
-0.00**
(-2.72)
-0.01
(-0.25)
Protein
8.98**
(7.79)
0.39
(1.65)
-0 .01 *
(2.15)
0.19
(0.13)
Calcium
28.07*
(2.15)
10.80**
(4.02)
-0.12**
(-3.91)
-3.82
(-0.24)
Beta-
carotene
157.71**
(4.22)
37.19**
(4.84)
-0.42**
(-4.74)
-7.73
(-0.17)
Riboflavin
0.16**
(4.54)
0.01
(1.34)
-0.00
(-1.32)
0.06
(1.41)
Ascorbic
Acid
0.97
(1.54)
0.16
(1.27)
-0.002
(-1.05)
0.68
(0.88)
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men consumed 9 gm more p ro te in dai ly than w o m e n , 290 kcal more
energy, 28 mg more ca lc ium, 158 mcg more beta-carotene, and 0.16 mg
more r ibo f lav in . The added consumpt ion o f p ro te i n , energy, and r i bo -
f lavin by men cannot be te rmed d iscr iminatory as the gap is less than the
di f ferent ia ls in R D A s (Gopa lan , Sastry, and Balasubramanian 1971).
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Table 9.4. continued 
Explanatory Variables 
Nutritional
morbidity
symptoms
(present = 1)
Household
characteristics and 
endowments
Mean per capita
consumption
expenditure
(' 000/Rs)
Family size (N) 
Medium farm size
Large farm size
Education dummy of
female household
head (educated = 1)
Caste 2 
Caste 3 
Caste 4 
Seasonality
Surplus
Village
Dokur
Shirapur
Kalman
Kanzara
Kinkheda
Intercept
SEE
F ratio
Dependent Variables 
Energy
-0 .11*
(-2.35)
-0.14
(-1.14)
-0.03**
(-3.97)
0.14**
(2.93)
0.23**
(4.50)
-0.05
(-0.90)
0.05
(0.94)
0.001
(0.02)
-0.12
(-1.77)
-0.06
(-1.54)
0.26**
(3.74)
-0.10
(-1.28)
0.10
(1.29)
0.45**
(5.56)
0.62**
(7.82)
2.11
0.14
0.77
16.66
Protein
-3 .71*
(-2.51)
-4.93
(-1.32)
-0.69**
(-3.37)
5.40**
(3.56)
7.24**
(4.49)
-1.28
(-0.74)
-0.10
(-0.06)
-0.19
(-0.12)
-2.57
(-1.21)
-0.16
(-0.13)
3.94
(1.78)
11.83**
(4.96)
20.26**
(8.57)
28.68**
(11.29)
30.93**
(12.38)
49.75
0.22
24.19
27.66
Calcium
-9.64
(-0.58)
145.98**
(3.44)
-2.24
(-0.96)
-35.51*
(-2.06)
29.49
(1.62)
-14.35
(-0.73)
-11.01
(-0.56)
39.06*
(2.14)
-72.39**
(-3.00)
-72.83**
(-5.13)
-326.61**
(-13.05)
-365.28**
(-13.52)
-361.35**
(-13.49)
-230.67**
(-8.01)
-223.54**
(-7.90)
412.98
0.17
274.12
20.20
Beta-
carotene
-54.65
(-1.14)
323.07**
(2.66)
11.97
(1.81)
-64.15
(-1.30)
55.16
(1.06)
149.43**
(2.65)
38.43
(0.68)
96.34
(1.84)
161.07*
(2.33)
159.02**
(3.92)
-92.50
(-1.29)
528.35**
(6.83)
599.26**
(7.82)
308.38**
(3.74)
463.22**
(5.72)
-776.90
0.13
784.66
15.65
Riboflavin
-0.17**
(-3.74)
0.13
(1.12)
-0.01
(-1.84)
0.08
(173)
0.29**
(5.78)
-0.15**
(-2.73)
-0.18**
(-3.31)
-0.06
( -120)
-0.26**
(-3.99)
0.10*
(2.45)
-1.06**
(-15.41)
-1 .01**
(-13.65)
-0 .91**
(-12.34)
-0.65**
(-8.30)
-0.60**
(-7.69)
1.47
0.20
0.75
24.34
Ascorbic
Acid
-0.56
(-0.70)
7.27**
(3.55)
-0.33**
(-2.96)
-0.80
(-0.96)
2.84**
(3.22)
1.18
(1.24)
-1.63
(-1.72)
-1.42
(-1.62)
-0.20
(-0.18)
1.17
(1.70)
-4.57**
(-3.79)
-8.78**
(-6.73)
-10.17**
(-7.87)
-7.10**
(-5.11)
-7.03**
(-5.15)
15.04
0.08
13.22
9.77
a
 Based on 1,796 observations.
b
* and ** indicate significance at the 0.05 and 0.01 levels, respectively.
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Because the R D A s fo r ca lc ium and beta-carotene are the same fo r m e n
and w o m e n , men d i d d ispropor t ionate ly consume ca lc ium and betacar-
otene. Men ' s est imated advantages of 28 mg calc ium and 158 mcg beta-
carotene were equivalent to 8 and 22 percent of adul ts ' mean calc ium
and beta-carotene in takes, respect ively. Thus , w i t h the except ion o f beta-
carotene fo r adul ts , the case fo r a gender bias favor ing males in nu t r ien t
in take re lat ive to requi rements is no t compe l l ing .
In genera l , the most impor tan t personal characterist ic in exp la in ing
the var ia t ion in energy and nut r ien t in take across ind iv iduals was age.
Fo r ch i l d ren , age should be curv i l inear ly re lated to in take because R D A s
increase w i t h age, a l though usually at a decreasing ra te . T h a t expectat ion
was fu l f i l led fo r energy, r i bo f lav in , ascorbic ac id , and p ro te in bu t no t f o r
ca lc ium and beta-carotene, the two nut r ients fo r wh ich di f ferences in
personal trai ts accounted fo r l i t t le i f any o f the var ia t ion in nu t r ien t in take
( table 9.3). Fo r adul ts , a curv i l inear re lat ionship is ev ident f o r energy
and the f ive nut r ients in table 9.4 and is stat ist ical ly signif icant f o r energy,
ca lc ium, and beta-carotene.
H o w are calc ium and beta-carotene d i f ferent f r o m energy and the o ther
nutr ients in that the i r consumpt ion is no t strongly associated w i t h age fo r
chi ldren? U n l i k e energy and the o ther nut r ien ts , ca lc ium and beta-car-
otene are no t suppl ied th rough the staple d ie t . Mangos and o ther seasonal
f ru i ts and vegetables are the source of a substantial share of the beta-
carotene in take . A l l ch i ld ren l i ke to eat mangos when they come in to
season. Mangos are usual ly d iv ided equal ly among ch i ldren w i t h i n the
household (P . B id inger , personal commun ica t ion 1987). T h e same pre f -
erences apply to m i l k in tea, wh ich is equal ly re l ished and equi tab ly
al located in cups w i t h i n the household .
T h e coro l lary quest ion of why a marked curv i l inear re lat ionship be-
tween age and ca lc ium and beta-carotene in take manifests i tsel f du r i ng
adul t l i fe is not so easily answered. One plausible exp lanat ion is that the
in take of these t w o nutr ients is der ived f r o m sources consumed outs ide
the household . Fo r example , f o r adults m i l k is consumed f r o m tea taken
in tea stalls. Such consumpt ion does no t have to be shared w i t h o ther
members o f the househo ld .
B i r t h order is another readi ly observed d imens ion of a chi ld 's endow-
ment . Do parents al locate f ood in ways that favor the ear l ier bo rn in
energy and nu t r ien t in take? Judging f r o m the lack o f significance on the
coeff icients on b i r t h o rder in table 9.3, the answer to that quest ion is no .
We re tu rn to the issues of gender and b i r t h o rder biases later in this
chapter w h e n the in t rahouseho ld a l locat ion of nut r ients is examined.
Household Characteristics and Endowments 
Income M a l n u t r i t i o n is o f ten v iewed by economists as an income p r o b -
l em . F o r example , the W o r l d Bank 's World Development Report (1981)
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singles ou t pol icies that raise the income of the poor as the most eff icient
in the longer t e r m to improve nu t r i t i ona l wel l -be ing. Op t im ism about the
strong nexus between income and nu t r i t i on arises f r o m sizable responses
in energy and p ro te in in take to changes in income or expendi ture esti-
mated in several empi r ica l studies. For example , the expendi ture elasticity
fo r calor ie consumpt ion per capita in ru ra l I nd i a , using Nat iona l Sample
Survey data, is a round 1.0 fo r people in the lowest income households
(less than Rs 36 per capita per m o n t h in 1976/77 prices) and fal ls to 0.44
fo r those in the highest income bracket (more than Rs 150 per capita per
mon th ) (Radhakr ishna and Shah 1981).
Several recent studies and synthetic reviews ( W o l f e and Beh rman 1983;
B e h r m a n and W o l f e 1984) have quest ioned the preva i l ing v iew that aug-
mented income w i l l automat ical ly result i n imp roved nu t r i t i on . M i x e d
results are also c o m m o n , w i t h one income concept expla in ing var ia t ion
in nu t r ien t in take wh i le another measure fai ls to expla in such va r ia t ion .
Kumar ' s (1978) study o f ch i ld nu t r i t i on in ru ra l Kera la f ound that to ta l
household income had l i t t le effect on nu t r i t i ona l status, bu t per capi ta
income was a more impor tan t de terminant , bo th statist ically and behav-
iora l ly . In two studies in the Un i t ed States rev iewed by Dav is (1982)
where ch i ld nu t r i t i on was examined, nei ther income nor expendi ture
inf luenced nut r i t iona l status, a l though in one case assets d i d .
Income effects can also vary by age group and nu t r ien t . In the M o r i n d a
study in the Pun jab , the income effects on the f ood consumpt ion o f
ch i ldren were less pronounced than fo r the who le popu la t ion (Prah lad
Rao 1980). Except fo r energy, A d r i a n and Dan ie l (1976) discerned a 
signif icant re lat ionship between household disposable income and con-
sumpt ion of ma jo r nutr ients in the U n i t e d States. Nonetheless, a l l elas-
t icit ies were very smal l , ranging f r o m 0.05 fo r calc ium to 0.3 fo r v i tamin
C. In a study of schoolchi ldren in Washington state in the U n i t e d States,
Price et a l . (1978) f ound that more weal th increased the consumpt ion of
ca lc ium, r ibo f lav in , and v i tamin C but not of p ro te i n , energy, and o ther
nutr ients. Mone ta ry income had no inf luence on the nu t r i t i ona l intakes
of the 728 ch i ld ren studied. D i f fe ren t income sources also may have a 
d i f ferent ia l impact on nu t r i t i on . I t has been suggested (w i t hou t yet much
empi r ica l suppor t ) that to ta l household income may no t be as signif icant
a factor as mother 's income in determin ing the status of chi ldren's nu-
t r i t i on (Saf i l ios-Rothschi ld 1980).
Ear l ie r regression analyses of the nut r ient in take data in the six study
vil lages showed that the l i nk between income and nu t r i t i on was tenuous.
Ne t household income d i d not have a signif icant effect on chi ldren's
consumpt ion of e ight o f the n ine nutr ients analyzed by Ryan et a l . (1985).
Ca lc ium was the except ion. Wea l t h also d i d no t signif icantly affect the
energy intakes of one-to-six-year-olds in the same vil lages (B id inger
1983).
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A l te rna t i ve empi r ica l explanat ions were advanced fo r those counter -
in tu i t i ve results. F i rs t , Ryan et a l . (1985) and B id inger (1983) focused
on ind iv idua l ch i l d ren , whereas most studies repor t ing a posi t ive re la-
t ionship between income and prote in-ca lor ie consumpt ion were based on
the household as the un i t of observat ion. Income effects on f ood con-
sumpt ion may also be less f o r ch i ld ren than fo r adults (Prahlad Rao 1980).
Second, most o ther studies had fa i led to adjust fo r the effects of o ther
agroc l imat ic , demographic , and socioeconomic variables on nu t r ien t con-
sumpt ion before a t tempt ing to exp la in residual var ia t ion as a func t ion of
income. T h i r d , the measure of income used by Ryan et a l . (1985) was
net household income, def ined as annual gross household income less
the cost o f c rop p roduc t i on , maintenance of l ivestock and mach inery ,
raw mater ia ls, oppor tun i t y cost o f fami ly labor and owned bu l locks, and
interest pa id on bo r rowed capi tal der ived f r o m data col lected by resident
invest igators at three- to- four week intervals. In contrast , the standard
practice is to use gross household income, o f ten est imated f r o m data
gathered in a single in terv iew survey.
To fu r the r explore the l i nk between income and n u t r i t i o n , we examine
two hypotheses that cou ld account fo r our thus far counter in tu i t i ve re-
sults: (1) " p e r m a n e n t " or mean consumpt ion expendi ture over several
years looms larger than annual household income as a determinant of
nu t r i t i ona l status in India 's S A T , where household income f luc tuates
considerably (chapter 4) and (2) energy and nut r ien t in take in response
to changes in household expendi ture are much smaller than food con-
sumpt ion because prices pa id per un i t of nu t r ien t and income are posi-
t ive ly associated ( i . e . , people even in these low income households display
a strong preference fo r bet ter qual i ty and higher status f oo d as income
rises) (Shah 1983).
To test the f i rst hypothesis, the equat ions in table 9.3 and 9.4 were
f i t ted using mean per capita annual household consumpt ion expendi ture
across t w o c ropp ing years, 1975/76 and 1976/77, to determine i f , un l i ke
income, consumpt ion expendi ture (smoothed fo r in teryear var iab i l i t y )
inf luenced energy and nut r ien t in take. Fo r ch i l d ren , per capita con-
sumpt ion expendi ture and intakes of energy, p ro te i n , and the four def ici t
micronut r ien ts were posi t ive ly and signif icantly re la ted ( table 9.3). For
adul ts, ca lc ium, beta-carotene, and ascorbic acid intakes were signif i-
cant ly and posi t ively associated w i t h per capi ta household consumpt ion
expendi ture ( table 9.4).
In contrast to Prahlad Rao's 1980 study, the size of these expendi ture
effects on nu t r ien t intakes was considerably larger f o r ch i ld ren than fo r
adults ( table 9.5). Hence , r is ing consumer expendi ture appears to trans-
late much more d i rect ly i n to enhanced nu t r i t i ona l in take fo r ch i ld ren
than fo r adul ts. S t i l l , even fo r ch i ld ren the nu t r ien t demand elasticit ies
in table 9.5 are less than those common ly c i ted in the l i te ra ture , sup-
por t ing a strong l inkage between income and nu t r i t i on (Poleman 1981).
To test the second ( i . e . , the food qual i ty ) hypothesis, the responsive-
ness of household food and nut r ient intakes to changes in household
consumpt ion expendi ture was evaluated for six food groups—cereals,
meat , m i l k , pulses, sugar, and vegetables—and fo r energy and eight
nu t r ien ts—pro te in , ascorbic ac id , ca lc ium, beta-carotene, i r o n , n iac in ,
r ibo f lav in , and th iamine (Beh rman and Deo la l i ka r 1987). A double log-
ar i thmic funct iona l f o r m was chosen to generate readi ly in terpretable
constant elasticity relat ionships between household expendi ture and f ood
and nut r ien t intakes. B inary variables for vi l lages and cropp ing years
were inc luded to con t ro l fo r vi l lage endowments and year effects. Ad-
d i t iona l l y , the t ime series nature of the panel data was exp lo i ted by f irst
d i f ferencing between crop years, wh ich e l im inated f ixed household ef-
fects.
A l l the est imated f ood expendi ture elasticit ies in f igure 9.6 were sta-
t ist ical ly signif icant and d id not d i f fer signif icantly f r o m un i ty . A p r o -
por t iona l change in household expendi ture was accompanied by a s imi lar
p ropor t iona l increase in the quant i ty o f f ood consumed. In contrast , none
of the est imated nu t r ien t elasticit ies in f igure 9.6 were posit ive and sta-
t ist ical ly signif icantly d i f ferent f r o m zero.
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Table 9.5. Elasticities of individual nutrient consumption with respect to per capita
consumption expenditure and family size
Age Group and 
Nutrient
1-12-year-old children 
Protein
Energy
Calcium
Beta-carotene
Riboflavin
Ascorbic acid
Adults
Protein
Energy
Calcium
Beta-carotene
Riboflavin
Ascorbic acid
Elasticitiesa
Per Capita Consumption 
Expenditure
0.16**b
0.18**
0.56**
0.51*
0.25*
0.44**
-0.03
-0.02
0.15**
0.18**
0.05
0.21**
Family Size 
-0.07
-0.06
-0.22**
0.37*
-0.29*
0.02
-0.08**
-0.08**
-0.06
0.12
-0.08
-0.19**
aCalculated at the arithmetic mean of the consumption expenditure, family size, and nutrient intake
variables listed in table 9.2.
b
* and ** denote statistically significant t values at the 0.05 and 0.01 levels, respectively.
T h e estimates in f igure 9.6 cor robora te ou r ear l ier f ind ing that in these
poo r vi l lages in Ind ia 's S A T increases in annual income do no t result in
substant ial improvements in n u t r i t i o n . Food expendi tures rise substan-
t ia l l y , mo re or less p ropor t i ona l l y to i ncome, but the marg ina l increments
in f o o d purchases are no t devo ted p r imar i l y to ob ta in ing more nut r ients .
Ins tead , people choose to pay p ropor t i ona l l y more fo r nut r ients as the i r
income r ises , apparent ly to purchase o ther desirable f o o d at t r ibutes. Even
in these very poo r vil lages the f o l l ow ing general izat ion encapsulates the
real i ty o f consumpt ion expendi tures and f ood preferences: people buy
and eat f o o d because i t tastes good or has status, no t because i t supplies
nut r ients .
T h e l a c k o f re la t ionship between income and nu t r i t i ona l status fu r ther
undermines the relevance o f the "ef f ic iency theory o f wages" fo r these
vi l lages. A c c o r d i n g to the theory , by increasing wages above " e q u i l i b -
Figure 9.6 Estimated food and nutrient household expenditure elasticities in three
ICRISAT study villages, 1976/77 and 1977/78
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r i u m " levels employers are able to obta in ou tpu t increases more cost
effect ively than by employ ing more workers at a lower (equ i l ib r ium)
wage. A d d e d wages and incomes are translated i n to enhanced nut r i t iona l
status, wh ich in t u rn results in improved worke r efficiency and ef for t .
W i t h o u t the f i rs t l inkage, the theory cannot h o l d .
Household Size Studies repor ted by Prahland Rao (1980) and the
W o r l d H e a l t h Organ iza t ion ( W H O 1976) show that severe ma lnu t r i t ion
is more prevalent in larger fami l ies. Fears that larger household size wou ld
be accompanied by deleter ious consequences fo r chi ldren's nut r ient in-
take on ly appear to be just i f ied fo r calc ium and r ibof lav in ( table 9.3).
T h e negative effects of household size were more marked fo r adults,
par t icu lar ly fo r energy, p ro te i n , and ascorbic ac id , bu t the size of these
effects was smal l ( table 9.5).
Farm Size Several wr i te rs , inc lud ing Schofield (1979), F leuret and F leu-
ret (1980), and K u m a r (1978), have c i ted the beneficial consequences of
landholdings on the nu t r i t i ona l status of owners/operators and/or thei r
ch i ld ren . O u r results in table 9.3 and 9.4 are consistent w i t h this v iew:
in genera l , fo r bo th ch i ld ren and adul ts, members o f households w i t h
larger landhold ings had higher energy and nut r ien t intakes than ind i v id -
uals f r o m landless and smal l f a rm households. At the mean levels of the
other var iables, changing f r o m a landless labor or small f a rm household
to a household w i t h a large landho ld ing was accompanied by a 59 percent
increase in chi ldren's beta-carotene consumpt ion. Ascorb ic acid in take
went up by 44 percent , r ibo f lav in by 30 percent, calc ium by 23 percent ,
and p ro te in by 9 percent. Simi lar upward shifts in adul ts ' consumpt ion
were 27 percent fo r r ibo f lav in , 18 percent fo r ascorbic ac id , 12 percent
fo r p ro te i n , and 8 percent fo r energy. In contrast to these results on
energy and nut r ien t i n take , fa rm size was not an impor tan t var iable in
expla in ing the var ia t ion in anthropometr ic indices such as the height of
ch i ldren (Ryan et a l . 1985).
M u c h o f the farm-size disparit ies in the in take o f ca lc ium, r ibo f lav in ,
and even beta-carotene are der ived f r o m in terhousehold differences in
m i l k consumpt ion . For the large fa rm g roup , m i l k and m i l k products
cont r ibu ted 50 percent to to ta l calc ium in take , 35 percent of r ibof lav in
in take , and 20 percent to beta-carotene in take. Comparab le shares for
the landless labor and small f a rm groups were 30 percent fo r ca lc ium, 15
percent fo r r ibo f lav in , and 7 percent fo r beta-carotene as cereals f igured
more p rominen t l y as sources of those micronut r ients . Twe lve of the sixty
large f a rm households across the six vil lages owned a buf fa lo and twenty-
one owned cows in 1977; on ly one of the sixty landless labor households
had a buf fa lo in 1977, and on ly two owned a cow. A p p a r e n t l y , and after
account ing fo r the effects of var ia t ion in i ncome, ownership of a mi lch
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an ima l , par t icu lar ly a bu f fa lo , d i d confer some add i t iona l nu t r i t i ona l ad-
vantage in m ic ronu t r ien t status.
To a lesser ex ten t , the species compos i t ion of vegetables in the d iet
also var ied between landless households and large f a r m households. Al-
though vegetables' share in the m ic ronu t r ien t in take of landless labor
and large f a r m households was rough ly the same, landless labor fami l ies
consumed more uncu l t iva ted greens wh i le large f a rm fami l ies ate more
cu l t iva ted vegetables, especially on smal l p lo ts i r r iga ted f r o m dug wel ls .
Di f ferences in the consumpt ion o f energy, p r o t e i n , and ascorbic acid
between landless labor and smal l f a rm households on the one hand and
large f a r m households on the o ther are harder to expla in because d ietary
compos i t ion o f those nut r ients d id no t vary marked ly between the t w o
groups. Di f ferences in in take were p r imar i l y re lated to considerat ions o f
quant i ty and no t o f k i n d .
Mother's Education and Employment A m o n g economists, the effects
of mother 's educat ion on the nu t r i t i ona l we l l -be ing o f her ch i ld ren have
received considerable analyt ical scrut iny (Beh rman and W o l f e 1984; B l a u
1981; Davis 1982). Tab le 9.3 shows that educated mothers , w h o represent
on ly 20 percent of the sample, had a benef ic ial impact on chi ldren's
consumpt ion of foods such as m i l k that are h igh in ca lc ium.
The consequences o f labor marke t par t ic ipat ion o f the mo the r on the
nu t r i t i on and heal th of her ch i ld ren have also received substantial at ten-
t i on f r o m researchers. In her rev iew o f studies o f the effects o f materna l
emp loyment on ch i ld ren in deve lop ing countr ies, Car lon i conc luded:
" t he re is precious l i t t le data to suppor t the hypotheses of nut r i t ion is ts
regarding the ha rmfu l effects that materna l emp loymen t is supposed to
have on chi ldren's n u t r i t i o n " (1984: 11). O u r results are in l ine w i t h
Car lon i 's assessment. Con t ro l l i ng fo r per capita consumpt ion expendi ture
in table 9.3, ch i ld ren o f mothers w h o par t ic ipated in the da i ly -h i red labor
marke t in and a round the vi l lages were character ized by signif icant ly
h igher beta-carotene and ascorbic acid in take than o ther ch i ld ren . For
energy and the o ther nu t r ien ts , labor marke t par t ic ipa t ion was negat ively
associated w i t h chi ldren's nu t r ien t i n take , but those est imated coeff icients
are no t statist ically signif icant.
W o m e n in these vi l lages receive a larger share of the i r wages in k i n d
than m e n (21 versus 12 percent ) . Hence , women 's labor earnings may
have a bet ter chance of be ing t rans formed in to effect ive f oo d consumpt ion
fo r ch i ld ren . ( I f s imul taneous equat ion bias exists fo r women 's par t i c i -
pa t ion and per capita consumpt ion , i t may be that " m o r e capab le " w o m e n
part ic ipate in the labor marke t and prov ide bet ter n u t r i t i o n and o ther
hea l th inputs f o r the fami l y . )
T h e h igh ly signif icant posi t ive bu t smal l consumpt ion expendi ture elas-
t ici t ies in tab le 9.5 suggest that the income effects f r o m m o t h e r s ' p a r t i c -
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i pa t ion may outwe igh any negative subst i tut ion consequences. Simi lar
results were obta ined by K u m a r (1978) in Ke ra la , where she showed tha t
the wage elasticity fo r w o r k i n g mothers w i t h respect to weight-for-age of
the i r ch i ld ren was 0.7, net of the adverse subst i tut ion effect. In contrast,
Reut l inger and Selowsky (1976) f ound that a decl ine in wo rk i ng mothers
breast feeding in Calcut ta cou ld have adverse effects on ch i ld nu t r i t i on
as the marg ina l propensi ty to consume m i l k ou t of earnings was less than
that requ i red to purchase sufficient m i l k to compensate.
T u r n i n g to an thropomet r ic measures, chi ldren's height but not weight
was signif icantly and inversely re lated to the mother 's par t ic ipat ion rate
in the h i red labor marke t (Ryan et a l . 1985). Th is result suggests that ,
wh i le chi ldren's t ransi tory nu t r i t i ona l status may not be undu ly affected
by the i r mo ther w o r k i n g , the i r past nu t r i t i ona l status may we l l have been.
A nu t r i t i ona l exp lanat ion fo r these d i f ferent ia l effects on t ransi tory and
longer te rm heal th status center on the neglect and subsequent stunt ing
of preschoolers immedia te ly after weaning between twelve and eighteen
months. Conversely, the d i rec t ion of causality may be reversed: mothers
may have gone ou t to w o r k because the i r young ch i ldren were at nu t r i -
t ional r isk. Whatever the case, a much larger sample and more focused
research are needed to address the impact of mother 's labor market
par t ic ipat ion on heal th status.
Caste Compared to other household characteristics such as fa rm size,
caste d id not play a large ro le in expla in ing the interpersonal var ia t ion
in energy and nut r ient consumpt ion . The lowest castes represented by
Caste 4 fared worse than the highest w i t h regard to r ibof lav in in take fo r
bo th ch i ldren and adults and calc ium consumpt ion fo r adul ts. B u t , ceteris 
paribus, bo th adults and ch i ld ren of the lowest caste communi t ies had
the highest in take of beta-carotene. The latter result is no t surpr is ing.
The eat ing of greens and leafy vegetables r ich in beta-carotene is con-
sistent w i t h low caste status, wh ich par t ia l ly explains why v i t am in A is
highest in the lowest castes.
I f consumpt ion expendi ture is a func t ion of caste, then ou r estimates
understate the par t p layed by caste in cond i t ion ing energy and nut r ien t
intakes. Nevertheless, caste seems to be a decidedly less impor tan t factor
than several o ther variables l isted in tables 9.3 and 9.4.
Cash Cropping The evidence about the d i f ferent ia l impact of income
earned in cash f r o m that earned in k i nd on nu t r i t i ona l wel l -be ing is m ixed
(Kennedy and P ins t rup-Andersen 1983). Some argue that substi tut ions
of cash crops fo r f ood crops leads to reduced local avai labi l i ty of f o o d ,
a rise in f ood pr ices, and consequently a decrease in f o o d consumpt ion
and nu t r i t i ona l status (Be rg 1981). Others counter that farmers c o m -
mercial ize on ly i f i t enhances the i r income, wh ich in t u rn increases house-
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ho ld f o o d consumpt ion . Emp i r i ca l evidence suppor t ing e i ther pos i t ion is
sparse.
To investigate th is issue the regression equat ions in tables 9.3 and 9.4
were reest imated w i t h a var iable measur ing the p ropo r t i on that cash c rop
sales represented of gross c rop income fo r the cu l t i va tor households in
the sample. (The household average cash crop share was 44 percent ,
ranging f o r m 4 to 97 percent . ) T h e est imated coeff ic ient on the extent
of cash c ropp ing was no t stat ist ical ly signif icant fo r energy or f o r the o ther
nutr ients o f interest in e i ther the chi ldren 's or adul ts ' regressions. F r o m
our cross-sectional evidence in these vi l lages, greater commerc ia l iza t ion
does not imp ly an in fe r io r nu t r i t i ona l status.
Seasonality As w i t h the incidence of cash c ropp ing , evidence fo r s t rong
effects of seasonality on chi ldren 's nu t r ien t in take was not empi r ica l ly
persuasive ( table 9.3). Consumpt ion of r ibo f lav in increased marg ina l ly
in the surplus season. L i kew ise , the weights of ch i ld ren were unaf fected
by season (Ryan et a l . 1985).
Fo r adul ts , seasonal effects were somewhat stronger. In take of ca lc ium
fe l l and beta-carotene rose signif icantly in the surplus season. A d rop in
toddy pa lm wine consumpt ion , ma in ly in A u r e p a l l e , coup led w i t h in -
creasing fodder scarcity and decl in ing m i l k p roduc t ion accounted fo r the
decl ine in calc ium in take in the surplus season. H igher consumpt ion of
coarse grains, mangos, and betel leaves, r i ch sources of beta-carotene,
were responsible fo r increased in take of v i t am in A in the surplus season.
Village The regressors that consistently accounted fo r most of the ex-
p la ined var ia t ion in nu t r ien t in take were the vi l lage d u m m y variables.
The vi l lage effects p r imar i l y ref lect dif ferences in local pr ice regimes and
in agrocl imat ic and resource characterist ics. Au repa l l e is used as the po in t
o f reference in the regression analysis. A d u l t s and ch i ld ren in Au repa l l e
had signif icantly lower intakes of energy, p ro te i n , and beta-carotene than
those in most o f the o ther vi l lages. M u c h of those di f ference are a t t r ibu ted
to lower cereal in take in Au repa le than in the o ther vi l lages. For example ,
tak ing the simple average of to ta l cereal in take across the seven age-sex
groups and t w o seasons gave a grand mean consumpt ion of 433 g/caput
per day. A s imi lar est imate fo r D o k u r was about 496 g/caput per day.
B u t Aurepa l le 's residents d i d no t unambiguous ly t ra i l the o ther study
vi l lagers in al l nu t r ien t d imensions. T h e y , par t icu lar ly adul ts , had higher
intakes of ca lc ium, r ibof lav in, and ascorbic acid than the o ther study
vi l lagers. Grea te r bu f fa lo m i l k and bu t te rm i l k consumpt ion in Au repa l l e
than in the o ther vi l lages was the ma jo r reason fo r Aurepa l le ' s advantage
in ca lc ium and r ibo f lav in status. O n l y in Au repa l l e d i d m i l k ' s con t r i bu t ion
to the supply of ca lc ium and r ibof lav in in the d iet exceed cereals' share
as a source of those t w o nut r ien ts . The adul ts ' super ior i ty in ca lc ium
intake in Au repa l l e also s temmed f r o m considerably greater consumpt ion
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of sweet toddy . Di f ferences in ascorbic acid in take in Aurepa l le vis- -vis
the o ther vil lages der ived main ly f r o m greater ch i l l i p roduc t ion and con-
sumpt ion . U n l i k e D o k u r , Au repa l l e has a large patch of black soi l con-
duct ive to the ra in fed cu l t iva t ion o f chi l l ies in Augus t , and the practice
of g row ing wel l - i r r igated chil l ies is more entrenched than in D o k u r .
Intrahousehold Intake of Nutrients and Energy
The previous regression analysis quant i fy ing the ro le of personal t ra i ts,
household characterist ics, v i l lage, and season in expla in ing the var ia t ion
in energy and nut r ien t in take has not expl ic i t ly addressed the intrahouse-
ho ld component (measured in f igure 9.5) o f the to ta l var ia t ion in n u t r i -
t iona l status. Interest in the d is t r ibu t ion of f o o d w i t h i n the household is
mot i va ted by several concerns (Haaga and Mason 1987). Nut r i t ion is ts
have observed malnour ished members in otherwise wel l -nour ished f a m -
il ies and wel l -nour ished indiv iduals in fami l ies steeped in pover ty . At-
taching systematic explanat ions to these observat ions is at t ract ive because
such understanding cou ld "shor t -c i rcu i t the delay in wa i t ing fo r economic
development to prevent m a l n u t r i t i o n " (Haaga and Mason 1987:148). B u t
the prospects fo r coming up w i t h systematic f indings w i thou t a h igh degree
of locat ion and/or cu l tura l specif icity are not br ight . In a recent exhaustive
review of the l inkages between cul ture and in t rahousehold d is t r ibu t ion
of f ood in South A s i a , Harr iss concludes:
Evidence of discrimination in feeding practices and nutrients' allocation within
the family in South Asia certainly exists. It is rarely of a dramatic nature. The
young child and the elderly are groups most generally discriminated against. . . 
the age and gender impact of discrimination, its social and seasonal incidence
and severity all vary regionally through the subcontinent at levels which are below
those at which the policy processes of agenda formation, authorisation and re-
source mobilisation and allocation normally operate. It is most unlikely that this
situation would be changed by further research (1987: 67).
One simple way to assess the potent ia l fo r imp roved in t rahousehold
d is t r ibu t ion of f ood to result in improved nu t r i t i ona l status is to compare
the incidence o f shortfal ls in R D A s under the actual s i tuat ion w i t h the
est imated ind iv idua l R D A s to a scenario o f perfect par i ty in R D A s fo r
al l members w i t h i n the household ( i . e . , each member receives the house-
ho ld mean R D A ) . Th is compar ison does not establish an upper bound
estimate o f the equal i ty in the d is t r ibu t ion o f f o o d according to requ i re -
ments because, as Haaga and Mason (1987) po in t o u t , f ood cou ld be
redis t r ibuted in such a way ( fo r instance, f r o m adults w i t h higher re-
qui rements to ch i ld ren w i t h lower ) so that the mean household R D A
w o u l d also increase. Nonetheless, the compar ison does prov ide a rough
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idea o f h o w much can be gained in i m p r o v e d nu t r ien t in take status f r o m
a more equi tab le d is t r ibu t ion o f f o o d w i t h i n the househo ld .
A c o m m o n sense observat ion on the scope fo r amel io ra t ing energy
and in take deficiencies v ia an imp roved in t rahousehold d is t r ibu t ion o f
f o o d emerges f r o m table 9.6. A bet ter w i t h i n household d is t r ibu t ion of
f ood does no t lead to substant ial ly h igher p ropor t ions o f people a t ta in ing
50 to 80 percent o f the i r R D A s o f the micro-nut r ien ts chronica l ly in short
supply in the d ie t . I ndeed , the negat ive signs fo r beta-carotene and as-
corb ic acid are reminiscent of the observat ion in chapter 4 that more
inequal i ty impl ies less pover ty when the size of the p ie is so smal l . The
potent ia l is much greater f o r a more equi table sharing of f o o d w i t h i n the
fami ly to e l iminate deficiencies of nu t r ien ts , such as p r o te i n , i r o n , and
th iamine , that are above or close to the 100 percent R D A l ine in f igure
9 . 1 . I f we def ine deficiency as meet ing less than 50 percent o f R D A in
table 9.6, then almost a l l the energy, p ro te i n , i r o n , and n iac in deficiencies
in the sample w o u l d disappear i f each ind iv idua l had its household mean
R D A .
W h i c h age-sex groups are most disadvantaged relat ive to o ther house-
ho ld members in the in take o f energy, p ro te i n , th iamine , and i ron?
A m o n g the six age groups, one to three years, fou r to six, seven to twe lve ,
th i r teen to seventeen, eighteen to s ixty, and over s ixty, fo r each gender,
one- to- three-year-o ld ch i ld ren (bo th boys and gir ls) stand ou t as the most
re lat ively d isadvantaged; the i r intakes of i r on and energy are not on ly
signif icantly less than o ther fami l y members ' but fa l l considerably short
o f the i r R D A s . N o n e o f the 121 one- to- three-year-o ld ch i ldren in the
sample exceeded the i r household's mean est imated R D A fo r i r o n , and
on average the i r shor t fa l l f r o m the household mean % R D A was about
sixty po in ts . Fo r energy, the size of the i r re lat ive defici t was less, about
twenty po in ts . Some of the in fe r io r i t y in energy and i r on status may stem
f r o m measurement e r ro r , as many of these young ch i ld ren are not yet
weaned and the consumpt ion of mother 's m i l k was not measured bu t
impu ted . S t i l l , the one- to- three-year-o ld group's re lat ive short fal ls o f i r on
and energy in take were large. No o ther age-sex group by energy, p ro te i n ,
i r o n , o r n iac in observat ion on average fe l l be low 100 percent R D A and
was at the same t ime character ized by a signif icant shor t fa l l in nu t r i t i ona l
status relat ive to the rest of the household .
The most eff ic ient way statist ical ly to evaluate the extent to wh ich age-
sex groups are systematical ly shortchanged in the d is t r ibu t ion of f o o d is
to compare the nu t r i t i ona l status of members of specific age or gender
groups that are thought to be d iscr iminated against to o the r members of
groups bel ieved to be favored w i t h i n the same household . As discussed
earl ier in this chapter , boys are usually v iewed as favored relat ive to gir ls
and o lder ch i ld ren favored relat ive to younger ch i ld ren .
Based on the nu t r i t i ona l survey data in the study vi l lages, B e h r m a n
(1988) evaluated 269 boy-g i r l comparisons fo r households having ch i ldren
of d i f ferent sex in the same age groups—one to th ree, fou r to six, and
seven to twelve. He documented a small but statistically signif icant p ro -
boy bias of about 5 percent in R D A in the lean food avai labi l i ty season.
Tha t di f ference disappeared in the surplus season.
Simi lar research, based on 387 pairs of ch i ldren in the lean season and
378 pairs in the surplus season, found a small but statistically signif icant
b i r th -order d i f ferent ia l favor ing o lder ch i ldren (Behrman 1987). D u r i n g
the lean season, parents weighted a given heal th-related outcome f r o m
an ear l ier -born ch i ld about 5 percent more heavi ly than the ident ical
outcome for a la ter -born ch i l d ; dur ing the surplus season b i r th -o rder
preferences fe l l to 3 percent. Values between 3 and 5 percent do no t
indicate that b i r th order preference favor ing the ear l ie r -born or gender
bias against girls in the in t rahousehold al locat ion of f ood was pronounced
in the study vi l lages.
Comb in ing our earl ier evidence on the size of the relat ive short fa l l in
energy and i r on in take o f one-to- three-year-o ld ch i ld ren w i t h Behrman 's
f ind ings on pai red comparisons on gender bias and b i r t h o rder preference
leads to the fo l l ow ing conclusion: The main bias in the a l locat ion of f ood
resources w i t h i n the household is against young ch i ld ren in general and
not against gir ls re lat ive to boys or the earl ier bo rn re lat ive to the later
b o m .
Bid inger , N a g , and B a b u (1986b) in the i r f i f t y - two-week, fo r ty - fami ly
study in D o k u r in 1982/83 also observed that young ch i ld ren , par t icu lar ly
those less than t w o , were the age group least favored in the d is t r ibut ion
of f ood w i th in the household. T w o types o f fami l ies appeared most l i ke ly
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Table 9.6. Effects of equalizing RDAs within the household on shortfalls in %RDA by nutrient
Nutrient
Energy
Protein
Calcium
Iron
Thiamine
Riboflavin
Niacin
Ascorbic acid
Beta-carotene
% below 50% RDA 
Without
Equalizationb
4.7
2.2
42.9
6.0
8.8
40.0
4.9
91.1
94.3
With
Equalizationc
0.5
0.0
32.6
0.0
5.7
34.5
0.3
92.1
96.9
% Gain 
from
Equalization
3.2
2.2
10.3
6.0
3.1
5.5
4.6
-1.0
-2 .6
% below 80% RDA 
Without
Equalization
29.6
9.0
76.3
19.8
20.5
77.4
25.0
98.4
98.3
With
Equalization
26.0
4.4
81.1
8.3
17.3
77.2
19.1
99.2
99.0
% Gain 
from
Equalization
3.6
4.6
-4.8
11.5
3.2
0.2
5.9
-0.8
-0.7
aBased on 1,563 observations for each nutrient. For each of the 1,563 houshold individuals, %RDAs were averaged across
the rounds; household mean %RDAs were calculated from those average values for individuals.
b
 Reflects the actual distribution of %RDAs within the household.
cAssumes that each member receives his or her household's mean %RDA.
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to shortchange young ch i ld ren in the d is t r ibu t ion o f f o o d : (1) large f a r m
fami l ies w i t h w o m e n w h o were responsible fo r recru i t ing and supervis ing
labor and d i d no t appear to have adequate t ime fo r the i r ch i ld ren and
(2) poorer landless and smal l f a r m fami l ies w h o cooked on ly t w o meals
a day , once in the m o r n i n g and again in the evening. In the la t ter fami l ies ,
o lder ch i ld ren had greater access to places were f o od was kep t du r i ng
the day and were more capable of ar t icu la t ing the i r needs to elders than
younger ch i ld ren . Female labor marke t par t i c ipa t ion was also f o u n d to
be conducive to a signif icant ly increased energy in take of young ch i ld ren .
W o m e n w h o w o r k e d appeared to have a larger ro le in household decision
m a k i n g in general and in the a l locat ion o f f o o d in par t icu lar .
Changes s ince the Late 1970s
We have no t updated the nu t r i t i on and heal th surveys canvassed f r o m
1976 to 1978. V isua l evidence suggests that the vi l lage heal th env i ronment
has no t fu r the r deter io ra ted and in some cases may have been imp roved .
Fo r example , the publ ic-sector insta l la t ion o f a borehole in D o k u r in the
ear ly 1980s gave the vi l lage a protected water supply ; an annual cholera
outbreak is no longer a regular feature of v i l lage l i fe (B id inger , N a g , and
B a b u 1986a).
We d o , however , have rel iable i n fo rma t ion on changes in nu t r i t i ona l
status in D o k u r , where week ly d ietary intakes of a fo r ty -househo ld sample
refer red to ear l ier in this chapter were carr ied ou t in 1982/83 (B id inger ,
N a g , and B a b u 1986a). D a t a on nu t r i t i ona l status fo r the I C R I S A T house-
holds and fo r the 1982/83 sample were updated in 1985/86 and 1986/87
in the context of a d rought consequences study. T h e in i t ia l results of
compar ing the data across the three points in t ime (1976 to 1978, 1982/
83, and the in i t ia l months of 1985/86 before the effects of d rought cou ld
become pronounced) are general ly consistent w i t h statist ical ly signif icant
and sustained improvemen t in energy and nu t r ien t in take as measured
by R D A s . The t rend toward h igher R D A s fo r most nutr ients was no t
matched by equivalent gains in weight - for -he ight or weight - for -age, wh i ch
increased on ly marg ina l ly .
T h e decade f r o m the mid-1970s to the mid-1980s was general ly a t ime
o f increasing prosper i ty i n D o k u r . W i t h r is ing investment i n we l l i r r i -
ga t i on , agr icu l tura l p roduc t i on was t rend ing upward w i t h i n the v i l lage.
F o o d gra in prices were also remarkab ly stable (chapter 4 ) . A d d i t i o n a l l y ,
vi l lagers benef i ted f r o m an expanded di rect f o o d d is t r ibu t ion scheme on
r ice at Rs 2 per k g . Tha t scheme was in i t ia ted in the vi l lage in 1983/84;
the l im i t f o r e l ig ib le households was 25 kg per m o n t h . Increased invest-
men t in we l l i r r iga t ion in the v i l lage, sustained g row th in cereal p roduc t i on
at the nat iona l leve l , and the r ice at Rs 2 d i rect f o o d subsidy are most
l i ke ly responsible fo r the improvemen t in energy and nu t r ien t in take .
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Implications for Nutrit ion and Health Policy
Several impl icat ions fo r nu t r i t i on and heal th pol icy can be der ived f r o m
the results presented in this chapter. F i rs t , nu t r i t i on programs shou ld , in
the f i rst instance, focus on the ent i re vi l lage as the basic un i t of in ter-
ven t ion . M u c h o f the expla ined var ia t ion in absolute and relat ive nu t r i -
t iona l status measured by bo th dietary in take and by anthropometr ic
measures was a t t r ibu ted to in ter reg ional and , in the case of the M a h -
bubnagar vi l lages, to interv i l lage dif ferences. For example , Aurepa l le has
the typo logy of a vi l lage whose inhabi tants Schofield (1979) wou ld classify
as being most nu t r i t iona l ly at r isk. I t is poor ly developed and subsistence
or ien ted , w i t h a h igh degree of seasonality and substantial relat ive and
absolute pover ty . W i t h the possible except ion of the larger landowning
fami l ies, v i r tua l ly al l i ts inhabi tants w o u l d seem to qual i fy as being among
L ip ton 's u l t ra-poor . I f we acknowledge that v i tamin and minera l def i -
ciencies are more seriously deb i l i ta t ing than pro te in and energy def ic ien-
cies, then the overwhe lming ma jo r i t y of Aurepa l le vi l lagers are u l t rapoor
and deserve to be the target of any nu t r i t i on p rog ram.
Second, in designing nu t r i t i on in tervent ions, the regression results
weak ly support the desirabi l i ty of d i f ferent ia t ing between the landless
and households w i t h small landhold ings, on the one hand , and the largest
fa rm households, on the other . The inf luence of larger holdings on v i tamin
and minera l consumpt ion by ch i ldren suggests that some home-produced
protect ive foods are ei ther not demanded by landless and smal l f a rm
famil ies and/or are not available to t hem in vi l lage markets. M u c h of
these differences revolved around the var ia t ion in the consumpt ion of
m i l k and m i l k products. Members o f large fa rm households, w h o were
more l i ke ly to o w n mi lch animals, par t icular ly buf fa los, d rank more m i l k
and ate more mi lk - re la ted products than other households in the vi l lage.
Thus , programs such as the I R D P (described in chapter 4) that encourage
the acquis i t ion of buffalos by landless labor and smal l f a rm households
may result in some nu t r i t i ona l gains to their beneficiaries over and above
income effects.
As po in ted ou t in chapter 4 , the gap between desirabi l i ty and feasibi l i ty
in such subsidized and targeted asset-generating programs is o f ten large
and di f f icu l t to br idge because of constraints such as short fodder supplies.
L i kew ise , programs that b r ing the home or k i tchen gardens to landless
and smal l f a r m households, w i t h the object o f encouraging them to grow
foods h igh in v i tamin and minera l content , cou ld be desirable. M a j o r
constraints to imp lement ing that standard tex tbook prescr ipt ion is the
shortage of space w i t h i n and a round vi l lage housing sites and the scarcity
o f water fo r i r r iga t ion .
T h e case fo r target ing on specific members w i t h i n the household is
st rong on ly fo r young ch i ld ren , who are least favored in the in take of
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energy and some o ther nu t r ien ts , especially i r o n , re lat ive to the i r re-
qu i rements and to those o f o ther household members . A l t h o u g h in t ra -
household di f ferences cont r ibu te f r o m 25 to 50 percent o f the to ta l va r i -
a t ion in energy and nu t r ien t in take and 50 to 75 percent o f the var ia t ion
in an th ropomet r i c status among ind iv idua ls , systematic a t t r i bu t i on to age/
sex groups (apar t f r o m young ch i ld ren) w i t h i n the household o f that
var ia t ion was not f o r thcoming . We f ound l i t t le evidence fo r s t rong gender
and b i r t h o rder effects. We d id not specifically measure the nu t r i t i ona l
status of pregnant and lactat ing w o m e n , w h o are general ly regarded as
being among the most vu lnerable groups, nor d i d we pay much a t tent ion
the aged over sixty because of a smal l sample size. Thus ou r lack of
advocacy fo r target ing w i t h i n the household centers ma in ly on gir ls re l -
at ive to boys, younger ch i ld ren relat ive to o lder , and w o m e n relat ive to
m e n .
The leakages wh ich occur to o ther fami l y members also make i nd i -
v idual ly targeted nu t r i t i on programs less cost effect ive (Be rg 1981). G i ven
the evidence c i ted in chapter 5 of the payof f to imp roved nu t r i t i on of
men in the f o r m of h igher dai ly wages, such leakages may make good
economic sense fo r the concerned fami l ies and may not be necessarily
d iscr iminatory . I ndeed , evidence on the wage-enhancing effects of im-
proved nu t r i t i ona l status i tsel f prov ides a rat ionale fo r the expl ic i t inc lu -
sion o f men in such in te rven t ion programs.
T h i r d , the Shah (1983) effect appears to operate whereby vi l lagers
w i t h increased income prefer bet ter qua l i t y , tast ier f o o d , wh ich is o f ten
higher pr iced per un i t o f nu t r ien t . Perhaps w i t h more educat ion about
the re la t ion between nutr ients and o ther f o o d characterist ics or w i t h the
deve lopment of p lant variet ies in wh ich the nu t r i t i ona l benefits are more
closely associated w i t h f ood at t r ibutes that consumers value h ighly at the
marg in , stronger posi t ive associations between nu t r ien t intakes and in-
come cou ld be deve loped. B u t our f ind ings suggest that op t im ism about
better nu t r i t i on w i t h r is ing income is unwar ran ted .
T w o caveats should be added to this discussion on the l i nk between
income and nu t r i t i on . F i rs t , ca lc ium stands out as a nu t r ien t whose in take
is qui te responsive to changes in income and/or expend i tu re . Income
elasticit ies o f demand fo r m i l k and m i l k products fo r poor ru ra l house-
holds are h i gh , o f ten exceeding 2 .0 ; fo r the r icher ru ra l households de-
mand f o r m i l k is st i l l s t rong, as income elasticit ies do no t d i f fer signif i -
cant ly f r o m un i ty (Radhakr i shna , M u r t h y , and Shah 1979). Thus we have
every reason to be sanguine that the calc ium deficiencies present in the
sample w i l l to a large extent be reduced w i t h increased income.
T h e second caveat pertains to the existence of a re la t ionsh ip , docu-
mented in table 9.3, 9.4, and 9.5, between permanent i ncome, con-
sumpt ion expend i tu re , and nu t r ien t in take . G i v e n the income var iab i l i t y
no ted in chapter 4 , i t is no t surpr is ing that mean per capi ta consumpt ion
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expendi ture is more successful in predic t ing nut r ient in take than average
net household per capita income. T w o impl icat ions f low f r o m this rela-
t ionsh ip , wh ich applies especially to ch i ld ren. F i rs t , sustained g rowth in
permanent income is needed in these regions to result in enhanced energy
and nu t r ien t in take. Second, nu t r i t iona l benefits wou ld seem to accrue
f r o m programs such as the Maharashtra Emp loymen t Guarantee Scheme
that can inf luence consumpt ion expendi ture th rough their effect on per-
manent income.
Jodha's (1975, 1978a, 1978b) research shows that maintenance of p ro -
duct ive assets f igures foremost in households' strategies to mi t igate the
adverse consequences of d rought . The i r f i rst response is to reduce f ood
consumpt ion , especially o f " n u t r i t i o u s " foods r ich in v i tamins and m i n -
erals such as m i l k , vegetables, f ru i t s , and meat. D rough t rel ief measures
set in m o t i o n on ly when there is evidence of migra t ion and increased
sales of l ivestock may arr ive too late to prevent deter iora t ion in the
nu t r i t i ona l wel l -be ing o f the affected popu la t ion . Wages f r o m rel ief works
if avai lable l oom large in income in drought years. A p rogram such as
the Maharasht ra E m p l o y m e n t Guarantee Scheme should therefore be
cont r ibu t ing signif icantly to main ta in ing longer- term household con-
sumpt ion expendi ture levels. Summing u p , measures to increase and
stabil ize consumpt ion expendi ture across years w i l l do more to raise
nut r ien t intakes than w i l l ef for ts to enhance income per se.
F o u r t h , calor ic deficiency may not be a good pover ty- re lated f ood
adequacy standard in India 's S A T . Besides the l ike ly over-est imat ion of
the extent of pover ty using energy intake cutof f points because of the
Shah effect, rel iance solely on caloric consumpt ion ignores the ub iqu i tous
nature of v i tamin and to a lesser extent minera l deficiencies.
F i f t h , mothers ' par t ic ipat ion in the labor market is not i tself deleter ious
to the shor t - run nu t r i t i ona l wel l -be ing o f their ch i ld ren. Ch i l d ren o f m o t h -
ers w h o w o r k e d more outside the home had signif icantly h igher intakes
of beta-carotene and ascorbic ac id—the two micronut r ients w i t h the
greatest shor t fa l l f r o m R D A s — t h a n the ch i ldren o f mothers w h o part ic-
ipated less in the vi l lage labor market . Bu t the fo rmer were shorter than
the la t ter , so our results are ambiguous on the effect of materna l em-
p loyment on the heal th o f the ch i ld . M o r e cont ro l led and focused research
is needed to unravel the causality and t im ing of these effects. S t i l l , i t is
safe to say that augment ing labor demand should enhance nu t r i t iona l
wel fare p rov ided women 's labor earnings are t ransformed in to increased
consumpt ion expend i tu re , wh ich in tu rn dominates any subst i tut ion ef-
fects.
S ix th , in t rayear seasonality does not express i tself in signif icant va r i -
ab i l i ty in nu t r i t i ona l status. The convent ional w isdom that the wet season
is when ma lnu t r i t i on and morb id i t y are at the i r peak is an overs impl i f i -
cat ion so far as these six I nd ian vil lages are concerned. E v e n though f o o d
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gra in avai labi l i ty may be greater in the surplus (d ry ) season, ef fect ive
access to " p r o t e c t i v e " foods such as leafy vegetables is m u c h more re-
st r ic ted than in the wet season. As the m a j o r d ie tary gap in these S A T
vil lages is the lack of v i tamins and minera ls , d i rec t ing nu t r i t i on programs
to the wet season w o u l d no t solve the p rob lem of v i tamin and minera l
deficiencies prevalent in the d ry season.
Fur the r deve lopment of c o m m o n p roper ty resources (CPRs ) , such as
vi l lage forests and fa l low lands, cou ld play a ro le in mi t iga t ing some
v i tam in and minera l deficiencies. Jodha (1985a) f o u n d that CPRs con-
t r ibu te signif icant ly to income generat ion and to the imp roved nu t r i t i ona l
status o f lower - income groups in some of the S A T vil lages he studied. I f
sources of v i tamins and minerals that were f reely avai lable in the dry
season cou ld be tapped and i f these crops cou ld be g rown and managed
on CPRs , a m a j o r nu t r i t i ona l p rob lem cou ld be a l lev iated. How eve r ,
these are t w o b ig i fs. As w i t h home gardens, the gap between desirabi l i ty
and feasibi l i ty w i l l l i ke ly be w ide . F ru i t trees probab ly o f fer the best
prospect. Fu r the r research is requ i red to quant i fy more precisely the
seasonal pat terns o f avai labi l i ty o f nut r ients der ived f r o m c o m m o n p r o p -
er ty resources and the i r associated p roper ty r ights.
Technical change in agriculture can impinge on one or more of the fo l -
l owing four food pol icy objectives commonly recognized by economists:
g rowth and efficiency, equi ty , n u t r i t i o n , and food security ( T i m m e r , Fa l -
con , and Pearson 1983). A g r i c u l t u r a l research is p r imar i ly a vehicle to
attain the f i rs t object ive , g r o w t h and efficiency. D u r i n g the past twenty
years concern has been increasingly expressed that the performance of
agricul tural research could be improved to better satisfy equi ty , n u t r i -
t ional status, and food security objectives.
The bu lk of this chapter deals w i t h that concern. Emerg ing f r o m the
discussion is an assessment of the ou t look for different types—biological ,
chemical , and mechanical—of technical change in India 's S A T . For dry-
land agriculture in a harsh envi ronment , the object ive of g r o w t h also
warrants some discussion, par t icular ly of trade-offs between technical
op t ima l i ty and economic demand. Returns to public-sector investment
in land improvements , especially those related to watershed develop-
ment , is perhaps the fuzziest area of technology evaluat ion in d ry l and
agriculture in India 's S A T . Sound economic documenta t ion on the w o r t h
of such public-sector investments in b o t h developed and developing coun-
tries is sparse (Dumsday 1988). Some of the issues and their related trade-
offs are set fo r th in the fo l lowing section.
Efficiency and Land Improvements
Relat ively high popula t ion densities in India 's S A T set the stage for en-
hanced prof i tab i l i ty f rom investments in land improvements . Such in-
vestments can have an impact on crop produc t iv i ty in three ways: (1)
di rec t ly , th rough the a l leviat ion of a physical or chemical constraint , such
as too l i t t l e or too much water; (2) indi rec t ly , by augmenting the f ixed
resource base leading to the better expression of variable inputs such as
improved varieties and inorganic fer t i l izer ; and (3) u l t imate ly , th rough
reduced soil erosion and soil loss (Binswanger and Pingal i 1988). Indeed ,
in the Seventh Five-Year Plan the major loci for investment in d ry land
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agr icu l ture by bo th the center and several state governments are wa-
tersheds rang ing in size f r o m tens to thousands o f hectares. A l t h o u g h
such in i t ia t ives encompass many types of investment act iv i t ies, ranging
f r o m b io log ica l technology to social fo res t ry , land improvements are cen-
t ra l to the watershed approach. Examples inc lude soi l bund ing techniques,
o ther engineer ing structures fo r soi l conservat ion, f a r m ponds fo r water
harvest ing and recyc l ing, perco la t ion tanks to enhance groundwater re-
charge, and in situ land and water management practices to more effec-
t ive ly ut i l ize scarce water resources.
T h e p rob lem w i t h many o f these land improvements is that they do
no t compete favorab ly w i t h the al ternat ive o f agr icu l tura l intensi f icat ion
a round wel ls and tanks in Ind ia 's S A T . A l t h o u g h our br ie f discussion o f
the p ro f i tab i l i t y of dug wel ls in chapter 3 d i d no t convey the impression
that invest ing in wel ls was excessively remunera t i ve , dug wel ls are st i l l
the p re fe r red investment op t i on o f S A T farmers .
T h e proponents o f the watershed approach argue that enhanced
groundwater recharge should be one of the benefits of d ry land watershed
deve lopment . Such benefits are d i f f icu l t to quant i fy . Hyd ro log i ca l con-
sequences are ext remely susceptible to before-and-af ter con found ing ef-
fects. R igorous w i th -and-w i thou t comparisons are hard to establish and
imp lement even in smal ler watersheds. T h e spatial d is t r ibu t ion of benefits
w i t h i n the watershed is also hard to quant i fy w i t h much prec is ion. The
assumption tha t everyone w i l l benef i t is usual ly erroneous. For example ,
p lan t ing trees in the upper reaches of the watershed may adversely affect
groundwater regimes of downs lope agr icu l tura l systems (Dumsday 1988).
U l t i m a t e l y , the analyst has to resort to mode l i ng , wh ich can be very
i n fo rma t i on in tens ive, or to answer ing s imple questions such as, D i d the
farmers ma in ta i n , i gnore , o r destroy the works constructed or d i d the
investment engender g roup act ion?
One can f ind examples of farmers pr ivate ly invest ing in soi l conser-
vat ion in Ind ia 's S A T , but heavy subsidizat ion is o f ten needed to persuade
farmers o f the economic w o r t h o f recommended soi l conservat ion and
land and water management practices. Reasons fo r the lack of pr ivate
investment in land improvements (o ther than wel ls) in d ry land agr icul ture
can be established by re tu rn ing to the in te r tw ined d i rec t , ind i rec t , and
longer t e rm effects discussed at the outset of this chapter.
M u c h o f the research on land and water management i n Ind ia 's S A T
has been based upon the rea l izat ion that water is the l im i t i ng natura l
resource in agr icu l tura l p roduc t i on . Research strategies have endeavored
to deve lop technology opt ions wh ich increased and stabi l ized c rop yields
by improvements in water use eff ic iency. O n e op t i on wh ich has received
considerable a t ten t ion is the harvest ing of excess runo f f in smal l f a r m
ponds f o r later use as supplementary i r r iga t ion on up land crops such as
cereals, pulses, and oilseeds in per iods of mo is ture stress.
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Unfo r tuna te l y , the benefit-cost calculus of water harvest ing and sup-
p lementary i r r iga t ion has not yet been found to be at tract ive. R y a n et
a l . (1981) assessed the economics of water harvest ing and supplementary
i r r iga t ion in three agrocl imat ic envi ronments using a s imulat ion mode l
wh ich inc luded ra iny season sorghum-moisture stress response funct ions,
ra in fa l l - runof f relat ions fo r al ternat ive land management pract ices, and
a modu le specifying al ternat ive i r r igat ion rules depending upon the ra in -
fa l l pa t te rn in a g iven year. The simulat ions were pe r fo rmed using long-
r u n histor ical dai ly ra in fa l l data for fa i r ly rainfal l -assured Hyderabad and
drought -prone Sholapur.
Results f r o m the i r study po in t out some of the factors l im i t i ng the
prof i tab i l i ty o f water harvest ing and supplementary i r r iga t ion f r o m smal l
catchments in India 's S A T . In more than hal f the years, a t Hyderabad
on Al f iso ls ( red soi ls) , wh ich were most suitable fo r runo f f , the sorghum
crop d id not experience moisture stress; there fore , water col lected in the
pond cou ld not be product ive ly used for supplementa l i r r iga t ion . On
Ver t iso ls , this scenario wou ld occur in two of three years. The h igh
frequency of such coincident events—ful l f a rm ponds and no or negl igible
response to water appl ied to the c rop—reduced the payoffs f r o m the
occasions when stress occurred and stored runo f f was avai lable. The
fo l l ow ing observat ion sums up the gist of the Ryan et a l . (1981) results:
water was in the p o n d when i t was not needed and not there when i t was
needed.
These f indings suggest that i t wou ld be d i f f icu l t to just i fy water har-
vesting and supplementary i r r igat ion fo r ra iny season, low-value crops
such as up land sorghum. H i g h value cash crops, such as vegetables, wou ld
be better candidates fo r waterharvest ing technologies. M o r e s imula t ion
work (Kr ishnagopal and Ryan 1983) showed that the use of runo f f water
to i r r igate higher value pigeon pea in the pos t - ra iny season d id pay on
Al f iso ls , p rov ided i r r iga t ion equipment d i d no t have to be owned i nd i -
v idual ly but cou ld be custom h i red .
On paper , one o f the most economical ly congenial env i ronments fo r
water harvest ing and supplementary i r r iga t ion in Ind ia 's S A T is the ra in -
fal l-assured region of central Madhya Pradesh. I r r i ga t i on is on ly needed
in some years to wet the seed bed to establish the pos t - ra iny season c rop ,
fo l l ow ing ra iny season soybeans. Mode l i ng research ind icated that in two
of three years a post - ra iny season crop of wheat cou ld no t be g rown after
soybeans because the top soil layers w o u l d be t oo dry fo r adequate ger-
m ina t ion (Pandey 1986). Hence , the gross returns w i t h water harvest ing
and supplementary i r r iga t ion cou ld be higher than the farmers ' recently
adopted practice o f ra iny season cropp ing w i t h soybean in t w o of three
years. Thus , the stage was set fo r economic benefits to accrue to water
harvest ing and supplementary i r r iga t ion .
Factors affect ing the returns to water harvest ing inc lude the d is t r i -
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bu t ion o f ra in fa l l ; soi l t ype ; capi ta l costs o f f a rm ponds , pumpsets , and
pipes; c rop response to wate r ; and the rate o f seepage f rom the p o n d .
In the Cen t ra l M a d h y a Pradesh case s tudy, the most impo r tan t var iab le
govern ing p ro f i tab i l i t y was the seepage rate. Wa te r harvest ing and sup-
p lementary i r r i ga t ion were economica l ly at t ract ive i f the seepage rate was
less than 20 mm per day (Pandey 1986). Subsequent diagnost ic research
on the incidence and con t ro l o f seepage generated estimates in excess of
20 mm per day. Ava i l ab le sealants were not cost ef fect ive in con t ro l l i ng
seepage.
Unden iab l y , one can f ind reg ional ly specific cases where land and water
management practices and re la ted in f rast ructure have made a d i f ference.
Success stories have also been recorded in West A f r i ca ' s S A T . R o c k
bund ing in B u r k i n a Faso is p robab ly the most notab le recent example
( I C R I S A T 1986a: 307-309) . One p rominen t success story in Ind ia 's S A T
is the I n d o - U . K . p ro jec t in re la t ive ly h igh ra in fa l l eastern M a d h y a Pra-
desh, where larger-scale ma in drainage of hard- to-manage heavy clay
soils resul ted in increased ra iny season c ropp ing and ind i rec t ly led to
greater investment in we l l i r r iga t ion (Chaudhar i 1981). Some of the con-
d i t ions that made that pro jec t a success inc luded the f o l l ow ing : (1) d ra in -
age was clear ly a constraint to ex tend ing the length of the g row ing season,
(2) soybean processing in response to an expor t marke t came on stream
and soybean was ideal ly sui ted to a higher ra in fa l l p roduc t ion env i ron-
ment on Ver t iso ls , and (3) the t rad i t iona l c ropp ing system, ra in fed rab i
wheat g rown under a receding soi l mois ture regime after ra iny season
fa l l ow ing , was fa i r ly easy to beat because of its re lat ive ly l ow produc t i v i t y
given the abundant na tu ra l resources avai lable.
We now t u r n to the second effect: the in terac t ion between land im-
provements and b io logica l and chemical components . The watershed ap-
proach is predicated on the hypothesis that a marr iage of b io log ica l tech-
nology to imp roved land and water management practices cou ld spark a 
large enough p roduc t i v i t y increase to ent ice farmers to adopt a more
integrated so lu t ion to env i ronmenta l prob lems (perceived by researchers)
of l ow produc t i v i t y and h igh soi l e ros ion. Tha t hypothesis was to a large
extent generated f r o m the fa i lu re o f farmers to adopt the so-called B o m -
bay d ry land fa rm ing practices extended in the 1930s. A d o p t i o n no t up
to expectat ions was a t t r ibu ted to the absence of imp roved b io logica l
components to showcase the po ten t ia l gains f r o m improvements in soi l
conservat ion and land and water management .
Recent ly , P inga l i , B i go t , and Binswanger (1987) conc luded that the
l i nk ing o f b io logica l and mechanical technologies d i d no t signi f icant ly
al ter the t ra jec tory o f adop t ion o f an ima l t rac t ion or t ractors in sub-
Saharan A f r i c a . A d o p t i o n was largely in f luenced by cost saving and area
expans ion, as synergistic p roduc t i v i t y effects ( i f they existed) were inc i -
denta l to the adop t ion decis ion.
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T h e j u r y is st i l l ou t on whether or not b io logical technology should be
expl ic i t ly t ied to agronomical ly op t ima l land and water management.
Ev idence on fa rmer acceptance of technology tested in smal l watershed,
ver i f icat ion tr ials in three wet heavy black-soi l sites of h igh product ion
potent ia l in India 's S A T demonstrates the tenuous nature o f the l inkage
hypothesis. Components of the watershed technology package inc luded
broadbeds-and- furrows, f ield and main drainage channels, improved va-
r iet ies and c ropp ing systems, modest doses of fer t i l i zer , d ry seeding of
ra iny season crops just before the onset of the monsoon , improved place-
ment o f seeds and fer t i l izer , and improved plant p ro tec t ion ( I C R I S A T
1986b).
A l t h o u g h drainage was thought to be a constraint to ra iny season
cropp ing in the three sites, the uptake of broadbeds-and-furrows and f ie ld
drainage ( fo l low ing the two-to- three-year va l idat ion exercise) was n i l or
much slower than the d i f fus ion of biological and agronomic components .
In one site, pest cont ro l appl icators resul t ing in signif icant cost savings
were rap id ly adopted (Ha rd iman 1985); in another , demand was qu i te
high fo r improved pulse/pulse cropping systems ( W a l k e r , R y a n , Ksh i r -
sagar, and Sarin 1983), and in the last site the d i f fus ion of inorganic
fer t i l izer and ra iny season soybean cul t ivat ion was accelerated as a result
of the ver i f icat ion t r ia l (Foster et a l . 1987).
The consequences of broadbeds-and-furrows and the drainage prac-
tices tested in the ver i f icat ion tr ials were not t ransparent . In contrast ,
some of the agronomic practices, such as t imely pest con t r o l , had a clearly
demonstrable effect on y ie ld . Farmers d id not perceive that the incre-
menta l con t r ibu t ion of the land and water management practices wou ld
just i fy the i r moderate investment cost.
Farmers ' percept ions of constraints w o u l d appear to be the over r id ing
considerat ion in the adopt ion of improved land and water management
practices. I t is hard to see how the marr iage of technical ly op t ima l land
and water management to biological technology is going to alter those
percept ions.
The longer t e rm eff iciency consequences of land improvements are
embod ied in d imin ished soil erosion and u l t imate ly reduced soi l loss.
(Soi l sal ini ty is not a ma jo r p rob lem in d ry land agr icu l ture in India 's
S A T . ) Simi lar to the short t e rm benefits f r o m land improvements , farmers
of ten feel that the longer te rm returns f r o m ant ieros ion investments are
low. India 's S A T is characterized by gent ly undu la t ing topography, fo r
the most par t , w i t h m i l d slopes, crop cover in the ra iny season, and ra in fa l l
less erosive than in A f r i ca 's S A T or in the h u m i d or subhumid t ropics.
T h e experience o f the Maharashtra vi l lages, where the contour bund ing
program has been met w i t h indi f ference border ing on m i l d enthusiasm
i f the government foots the b i l l , is typ ica l . Farmers o f ten do no t perceive
that such works in and o f themselves result in tangib le benefi ts in i n -
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creased p roduc t i v i t y or even in the reduct ion in soi l loss. V is ib i l i t y is
b l u r r ed because soi l eros ion may translate i n to signif icant soi l loss on ly
sporadical ly , once in every ten to f i f ty years.
Of the study vi l lages, the Sholapur vi l lages appear to be the most
vu lnerab le to soi l e ros ion. T h e heavy black clay soils in the lowlands are
no t p ro tec ted by c rop cover du r i ng the ra iny season, and the uplands are
also fa l l owed in the ra iny season in about t w o years in ten du r i ng t imes
of severe ra in fa l l scarcity.
Equity
Target ing technology fo r vu lnerab le groups in society is p robab ly the
most ub iqu i tous equ i ty - re la ted issue in technology design. In the 1960s
and 1970s, the most o f ten men t ioned vu lnerab le g roup was resource-poor
smal l fa rmers , many o f w h o m had supposedly not shared in the f ru i ts o f
the green revo lu t i on . M o r e recent ly , concern has shi f ted in some quarters
to w o m e n , w h o are d iscr iminated against in the extension process, in
labor markets , and presumably in the in t rahousehold a l locat ion of re-
sources. Counterarguments have also emerged that technology should be
expl ic i t ly targeted to large farmers because theirs is a more favorable
investment pa t te rn fo r reg ional g row th (Haze l and R o e l l 1983).
We argue in this section that target ing technology fo r groups w i t h i n a 
region is not on ly undesirable bu t also unfeasible. T h e best way to ap-
proach equi ty object ives th rough agr icu l tura l research is to focus on the
regions where poor people l ive and on the commodi t ies they produce.
Ag r i cu l t u ra l technology is u l t imate ly locat ion-specif ic. Producers in re-
gions where specific technologies are compat ib le w i t h the agroc l imat ic ,
so i l , and socioeconomic env i ronment gain re lat ive to those located where
the technologies f i t in poo r l y w i t h the reg ional ecology. As we saw in
chapter 3, in ter reg ional dispari t ies may endure fo r many years and are
the m a i n wel fare cost o f d i f fe ren t ia l d i f fus ion o f b io log ica l technologies.
W h i l e we dwe l l on the presumed desirabi l i ty o f target ing technology
away f r o m large farmers and t o w a r d smal l farmers in this sect ion, one
aspect o f the feasibi l i ty o f technology target ing is w o r t h men t ion ing .
Results f r o m Jodha's (1985b) intensive histor ical f ie ld surveys of Ra ja -
sthan vi l lages i l lust rate the ephemera l nature of technology target ing.
Rais ing sheep and goats is the t rad i t iona l occupat ion of l ow caste and
seminomadic t r i ba l groups in Ra jas than. Hence , one w o u l d have thought
that benefits f r o m sheep and goat research w o u l d accrue p r imar i l y to
these poo r producer groups.
F o l l o w i n g the land re forms in Rajasthan in 1952, the p ro f i tab i l i t y o f
raising sheep and goats increased sharply as households no longer had
to pay l and revenue to feuda l land lords and a cess f o r the use of c o m m o n
proper ty resources. W i t h the pr iva t iza t ion o f l a n d , households invested
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in sheep and goats that could survive better on increasingly overgrazed
pastures. Smal l ruminant investment was also spurred on by highly fa-
vorable w o o l and mu t ton prices.
As a result of those inst i tu t ional and economic changes, sheep and
goat herd ing became an acceptable h igh caste occupat ion. Jodha found
that by 1963/64 many h igh caste households in his study villages were
engaged in sheep and goat p roduc t ion ; in 1955 no higher caste households
had invested in those enterprises. Researchers, t h i nk ing that benefits f r o m
sheep and goat research in the 1950s wou ld be expropr ia ted on ly by the
poorest households in the commun i t y , wou ld have been sadly disap-
po in ted . Jodha's case study underscores the impor tance of dynamic eco-
nomic and inst i tu t ional forces in determin ing equ i ty outcomes f r o m p ro -
spective agr icu l tura l technologies and conf i rms the observat ion that the
targets of agr icul tura l research are not stat ionary ( M a x w e l l 1986).
Small and Large Farms: Dichotomy or Nexus? 
Cri t ics of the green revo lu t ion such as Franke l (1971), Palmer (1972),
and Val l ianatos (1976) c la imed the benefits were p r imar i l y captured by
the large and more aff luent farmers. These cr i t ic isms, a l though o f ten
emot ive rather than based on careful analysis, led in ternat iona l donor
agencies and pol icy makers to exhort scientists to design technologies
wh ich were appropr iate fo r so-called small farmers. At some research
insti tutes l ike I C R I S A T there was even an active search f o r technologies
that were not just scale-neutral but even scale-negative.
The induced innovat ion hypothesis o f H a y a m i and Ru t t an (1971)
served as a po in t of departure for Ryan and Rathore (1980) in analyzing
whether i t was desirable for research scientists purposefu l ly to design
technology specifically fo r small farms. Hayam i and R u t t a n postulated
that farmers and research administrators had been induced by dif ferences
(and changes) in relat ive factor prices to search fo r technological opt ions
which w o u l d save the increasingly scarce factors of p roduc t ion . Hence ,
countr ies such as the U n i t e d States and Aus t ra l ia w i t h l ow person-to-
land rat ios developed their agr icul tural sector by emp loy ing land-using
and labor-saving technological innovat ions. In contrast , Japan, w i t h a 
person-to- land ra t io more than thir ty-six t imes that of the U n i t e d States,
re l ied on biological innovat ions of a land-saving type. I t is not clear
whether the induced innovat ive hypothesis can also be used as a nor-
mat ive t oo l in an ex ante f ramework , but the imp l ica t ion has always been
that i t can.
T h e mean resource endowment ratios are signif icantly d i f ferent be-
tween large and small farm-size groups in al l the study vil lages. Large
fa rm households command f r o m 250 to 500 percent more land per avai l -
able fami ly member than small f a rm households. T h e differences were
statist ical ly signif icant in a l l six vi l lages. The concern in developing coun-
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t r ies tha t owners o f smal l farms requ i re un ique technology opt ions den ied
them in the past is based on the hypothesis that in i t ia l di f ferences in
ownersh ip endowments are t ranslated i n to signif icant dispari t ies in factor 
use ratios f o r d i f fe ren t farm-size groups w i t h i n the same reg ion .
A r e the factor use rat ios that m u c h d i f fe rent between farm-size groups
in the same vi l lage? In an ear l ier study using data fo r one year in the six
study vi l lages, the answer appeared to be no ( R y a n and Ra thore 1980).
O n l y in Au repa l l e were the mean land- to- labor and capi ta l - to- labor use
rat ios signif icant ly d i f fe rent between smal l and large f a r m groups. As we
discussed in the section on f a r m size and labor intensi ty in chapter 5,
once we adjust f o r access to i r r i ga t i on , those farm-size di f ferences in
Au repa l l e largely disappear.
Upda t i ng R y a n and Rathore 's ear l ier analysis d i d no t appreciably
change those results ( table 10.1). Land / labor endowment rat ios were
signif icant ly h igher on the large farms in al l cases but not so when land/
labor use rat ios were compared , except f o r Au repa l l e . S imi lar results
were ob ta ined compar ing capi ta l / labor endowment and use rat ios be-
tween smal l and large farm-size groups w i t h i n the same vi l lage ( table
Table 10.1. Land/labor resource endowment and use ratios by village for small and
large farm households, from 1975/76 to 1983/84
Villages
Aurepalled
Dokure
Shirapurd
Kalmane
Kanzarad
Kinkhedae
Owned Land (ha) l Family Labor 
Availablea
Small
Farmsc
0.34
(82)'
0.29
(44)
0.68
(91)
1.33
(48)
0.45
(88)
0.79
(73)
Large
Farmsc
2.50
(50)
2.71
(131)
1.16
(69)
2.72
(52)
1.86
(54)
4.34
(79)
t Values of 
Difference
in Means 
16.43**g
4.26**
4.46**
6.47**
13.46**
7.09**
Operated Land (ha) l Total Labor 
Used (' 000 hr)b
Small
Farms
6.55
(63)
1.00
(166)
5.07
(102)
5.50
(58)
2.82
(48)
2.70
(50)
Large
Farms
2.79
(61)
1.70
(118)
6.22
(78)
5.10
(45)
2.74
(34)
2.70
(34)
t Values of 
Difference
in Means 
8.05**
1.69
1.55
0.72
0.45
0.45
aThe total number of people in the household in man-equivalents.
bThe time spent by family plus hired labor in crop work in man-equivalents.
c
 Based on operational landholdings.
dData, refer to the years 1975/76-1983/84.
eData refer to the years 1975/76-1979/80.
fCoefficients of variation (%) are in parentheses.
g
** denotes statistical significance at the 0.01 level.
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10.2). A l t h o u g h the dispari ty in endowment rat ios was as great as sev-
en fo ld between smal l and large farms in K i n k h e d a , the non labor w o r k i n g
capi ta l / labor use rat ios showed considerable par i ty . Of the six study v i l -
lages, the most marked and significant di f ference between large and smal l
f a rm groups was in Kanzara, where the capi ta l / labor use ra t io was about
20 percent h igher fo r the large fa rm group.
In contrast to the insignificance of mean factor use rat ios between
farm-size groups w i t h i n vi l lages, in terregional household mean factor use
rat ios w i t h i n the same farm-size group were signif icantly d i f ferent at
the 5 percent level fo r ten of the twelve pa i red comparisons fo r bo th
smal l and large fa rm classes. Var ia t ion in factor p ropor t ions among re-
gions is c lear ly larger than the var ia t ion between farm-size groups w i t h i n
regions, suggesting once again that the region should be the focus fo r
technology target ing.
T h e large coefficients of var ia t ion of factor p ropor t ions w i t h i n each
size g roup w i t h i n each vi l lage fur ther indicate that a classif ication of fa rms
based on operat ional size or owned area is not appropr ia te fo r del ineat ing
the type of technology which is l i ke ly to be v iable. Unless smal l and large
Table 10.2. Capital/labor endowment and use ratios by village for small and large farm
households, from 1975/76 to 1983/84
Vi//ages
Aurepalled
Dokur*
Shirapurd
Kalman*
Kanzarad
Kinkheda*
Nonland Assets!Family Labor 
Availablea
Small
Farmsc
1.33
(125)f
1.72
(110)
1.14
(78)
0.65
(135)
0.53
(136)
0.71
(91)
Large
Farmsc
5.19
(97)
2.97
(75)
2.16
(68)
1.98
(52)
3.7
(73)
5.19
(72)
t Values of 
Difference
in Means 
7.15**g
2.73**
5.42**
7.16**
11.83**
8.28**
Nonlabor Variable Costs/Total 
Labor Usedb
Small
Farms
0.87
(66)
0.95
(136)
0.87
(64)
0.63
(35)
0.73
(60)
0.48
(52)
Large
Farms
0.78
(30)
0.78
(32)
0.97
(56)
0.73
(20)
0.92
(28)
0.59
(42)
t Values of 
Difference
in Means 
1.23
0.81
1.23
2.45*
3.49**
2.19*
aThe total number of people In the household in man-equivalents.
bThe time spent by family plus hired labor in crop work in man-equivalents.
c
 Based on operational landholdings.
dData refer to the years 1975/76-1983/84.
eData refer to the years 1975/76-1979/80.
fCoefficients of variation (%) are in parentheses.
g
* and ** denote statistical significance at the 0.05 and 0.01 levels, respectively.
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fa rms compr ise d is jo in t sets on a fac tor ra t io space, i t is no t possible to
in fer that smal l fa rms in these vi l lages requ i re technologies w h i c h , in
terms of the i r basic resource-saving or resource-using character ist ics, di f-
fe r in substance f r o m those o f large farms.
To p robe deeper i n to th is issue, we p lo t ted the mean inpu t -ou tpu t
rat ios by farm-size g roup fo r the three cont inuous study vi l lages ( f igure
10.1). W i t h i n each v i l lage, sma l l , m e d i u m , and large f a r m households
were no t c lustered a round d i f fe ren t diagonals represent ing c lear ly de-
marcated land/ labor use rat ios but instead were scattered u n i f o r m l y across
the doub le logar i thmic scale of the fac to r /ou tpu t space. T h e absence of
c luster ing by farm-size g roup says that in te rhouseho ld di f ferences in re-
source use are no t suff ic ient ly large to war ran t technology target ing.
Differences in Personal Characteristics A n o t h e r jus t i f i ca t ion fo r tech-
nology target ing is based on supposed di f ferences in personal character-
istics between smal l and large farmers . T h e character ist ic that has received
the most analyt ical scrut iny in the l i te ra ture is the fa rmer 's wi l l ingness
to take r isk (Mosca rd i and de Janvry 1977). I n t u i t i o n suggests that smal l
farmers w o u l d be much less w i l l i ng to take risks than large fa rmers ;
however , the exper imenta l results in chapter 8 amply demonst ra te that
the ma jo r i t y o f respondents in the study vi l lages were in te rmed ia te ly to
moderate ly r isk averse, as the d is t r i bu t ion of r isk aversion was t igh t ly
and un imoda l l y cluster f o r the games w i t h h igher stakes. Targe t ing tech-
nologies to accommodate what in tu i t i ve ly appear to be in te rg roup d i f -
ferences in r isk at t i tudes w o u l d also no t be feasible. Exper imen ta l l y mea-
sured r isk at t i tudes were poo r l y cor re la ted w i t h personal and resource
endowment characterist ics o f f a r m households (B inswanger 1980); thus ,
there is l i t t l e empi r ica l basis f o r establ ishing cr i te r ia to separate farmers
in to homogeneous r isk a t t i tud ina l groups.
Early Innovators' Rents M u c h of the rat ionale fo r target ing technology
to the needs o f smal l fa rmers stems f r o m the popu la r percept ions that
ear ly adopters are p redominan t l y large farmers w h o earn sizable i nno -
va tors ' rents or that ear ly adop t ion by the few impedes later d i f fus ion to
the m a j o r i t y . In chapter 3 , we showed (consistent w i t h most o f the adop-
t i o n l i te ra ture on the green revo lu t i on technologies; Feder , Just, and
Z i l b e r m a n 1985) that smal l fa rmers do indeed catch u p ; however , the
speed o f d i f fus ion does depend on the c o m p o n e n t — slower fo r pesticides
and fer t i l i zer and faster f o r var iet ies.
T h e percept ion about innovators ' rents is t rue bu t one-s ided. T h e cost
of i nnova t ion is no t considered. I t is clear that ear ly adopters o f tech-
nologies ea rn innovators ' rents. I n d e e d , in s i tuat ions where commod i t y
demand is inelast ic these can be the on ly p roducer benef i ts. B u t tech-
nolog ica l i n f o r m a t i o n is o f ten h igh ly imper fec t . I nnova to rs ' rents are
par t ia l l y a payment to super ior i n f o r m a t i o n searching and processing
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capabil i t ies and also a necessary compensat ion fo r the r isk of fa i lure of
new techniques borne by the early adopters, w h o prov ide later adopters
w i t h cheaper and more rel iable in fo rmat ion (Binswanger and Ryan 1977).
O f ten social science research concentrates on the success stories, wh ich
leads to overest imat ion of innovators ' rents relat ive to what happens over
longer stretches of t ime w i th in wh ich fai lures also occur.
Examples of innovators suffer ing losses are not o f ten repor ted in the
l i te ra ture , bu t they are not rare. T h e f i rs t -generat ion pear l mi l le t hybr ids
released in the late 1960s in Ind ia were ext remely susceptible to downy
mi ldew. The new hybrids were wiped out by the disease in the early to
mid-1970s. As a consequence, the rate of adopt ion in some of the major
produc ing regions p lummeted . Second-generat ion hybr ids were b red that ,
at that t ime , were much less susceptible to downy mi ldew. Relat ive to
other farmers in the reg ion, early adopters of the second-generat ion
hybr ids ga ined; in i t ia l adopters of the f i rs t -generat ion hybr ids lost. Ear ly
adopters' losses were manifested by the no rma l S-shaped adopt ion curve,
g iv ing way to a ro l ler coaster pat tern of d i f fus ion (Wa l ke r 1989a).
Employment
Equ i t y considerations in impover ished regions l i ke Ind ia 's S A T are almost
synonymous w i th employment oppor tun i t ies. In this subsect ion, we focus
on some employment consequences of technical change in d ry land agr i -
cu l ture .
Labor Seasonality H o w much should prospect ive d ry land technologies
avoid seasonal peaks in labor demand? Everyone agrees that f i l l ing in
the troughs is desirable, but accentuating peaks is cont rovers ia l . U n d e r
land-abundant condi t ions, part icular ly where the g row ing season is short
(characterist ic of some of Af r ica 's S A T ) , increasing labor seasonality
should be avoided as far as possible in technology design (Schof ie ld 1974;
Ouedrago, N e w m a n , and No rman 1982). In Ind ia 's S A T , popu la t ion
densities are h igh , and labor seasonality does not l o o m as large as an
issue in technology assessment. Creat ing labor peaks is one of the few
avenues whereby laborers can benefit f r o m higher wages (Ghodake ,
R y a n , and Sarin 1981). Moreover , w i th in - and between-region seasonal
migra t ion can fur ther benefit the poorest labor households in the land-
scarce economies characteristic of India 's S A T .
Wha t is o f ten over looked in the analysis of technology by labor sea-
sonal i ty interact ions is the ease w i t h wh ich seasonality can be overest i-
mated bo th in present and prospective cropp ing systems and technologies.
Di f f icu l t ies in measuring seasonal labor demand fo r current and p r o -
spective technologies are v iv id ly i l lustrated in f igure 10.2. In panel a 
seasonal labor demands between a prospective watershed technology
researched at the I C R I S A T Research Center and farmers ' exist ing prac-
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tices were compared in the study villages (Ghodake , R y a n , and Sarin
1981). In panel b the same comparisons are made fo r the a forement ioned
three ver i f icat ion t r ia l sites for the Ver t iso l technology opt ions.
T w o points are notewor thy in f igure 10.2. F i rs t , w i t h the exist ing crop-
p ing systems (designated by the sol id l ines), labor seasonality appears to
be much greater in the ver i f icat ion vi l lage test sites than in the study
vil lages. Tha t di f ference is largely an i l lus ion, because the sample fo r the
ver i f icat ion tr ials is based on twenty to th i r ty plots sur rounding the wa-
tershed test si te, whi le the sample for the study vi l lage sites includes al l
the plots (annual ly number ing in the hundreds) f r o m the respondent
households in the study vil lages. The compar ison essentially restates one
of the ma in points brought out in chapter 3: there are numerous and
diverse cropp ing systems in each of these dry land vi l lages. Relat ively
large samples have to be taken to draw rel iable inferences on the sea-
sonal i ty of labor demand under current fa rmer circumstances. F igure 3.3
in chapter 3 addi t ional ly conveys the message that labor demand peaks
w i t h exist ing cropping systems are on ly no t iona l and cannot be predic ted
w i t h much accuracy in var iable product ion envi ronments l i ke Au repa l l e ,
where we showed that the peak in crop labor demand is h ighly dependent
on ra in fa l l and can occur any t ime f r o m June to January.
Figure 10.1 (opposite and above) Mean input-output ratios for three study villages from
1975/76-1983/84 by farm-size class; diagonals are operated area (ha)/labor (hr) ratios
0.1 0.2 0.3 0.4 0.6 0.8 1.0
Labor/output
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M u c h the same po in t applies to est imat ing seasonal labor demand w i t h
prospect ive technologies. In the crosshatched l ines in the D o k u r and
Kanzara panels in f igure 10.2, i t is assumed that farmers w i l l p lan t on ly
t w o of the prospect ive c ropp ing systems. In the ver i f icat ion test sites, the
estimates are based on the p ropor t i ona l areas of the prospect ive c ropp ing
systems, usual ly f ive to t e n , p lan ted in the test watersheds. T h e seasonal
peaks and t roughs in labor demand fo r the prospect ive c ropp ing systems
are much sharper in the study vi l lage panels, ind icat ing that estimates of
labor seasonality f o r prospect ive c ropp ing systems are ex t remely sensitive
to the number o f c ropp ing patterns p lan ted by the farmer . I t w o u l d be
a rare occurrence indeed i f a l l farmers instantaneously adopted the same
prospect ive c ropp ing pa t te rn . W h i l e the estimates in bo th panels p rov ide
Figure 10.2 (above and opposite) The seasonality of labor demand with improved
watershed technology and existing farmers' cropping systems in two study villages and
three verification trial sites
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a feel fo r the differences in seasonality between present and prospective
cropp ing systems, they are only indicat ive and err on the side of over-
est imat ing seasonality w i t h the prospective technology.
In genera l , we can say that seasons mat ter most in l im i t i ng the scope
fo r prospect ive sequential c ropp ing technologies in some of the more
fer t i le and rainfal l-assured or b imoda l ra in fa l l p roduc t ion envi ronments
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i n Ind ia 's S A T . Harves t ing the f i r s t c rop wh i le re ta in ing enough mois ture
in the soi l to p lant the second c rop can be constra ined by seasonal labor
d e m a n d , wh i ch may be so sharp ( i . e . , t imebound) that incent ives to
increase local labor supply th rough mig ra t ion are substant ial ly dampened.
A very shor t t u rna round t ime and p lan t ing hor i zon fo r the second c rop
may also accentuate the seasonality in demand fo r supervisory and man-
agement t i m e , hence hastening selective mechanizat ion. I m p r o v e d in-
te rc ropp ing systems fea tur ing short- and long-dura t ion crops are usual ly
character ized by less labor seasonality than imp roved sequent ia l crops.
They use the seasons just as ef f ic ient ly and score as we l l on economic
cr i ter ia as sequent ial c ropp ing systems ( W i l l e y , Reddy , and Nata ra jan
1987).
Labor Displacement Exam in ing shares of the agr icu l tura l wage b i l l by
gender and by opera t ion is one star t ing po in t to quant i fy how much casual
agr icu l tura l labor w o u l d be hur t in i t ia l ly by d i f ferent types of mechani -
zat ion or o ther innovat ions that substi tute capi ta l fo r labor ( table 10.3).
I n paddy cu l t i va t ion , domina t ing the ru ra l casual labor marke t i n A u -
repal le , t w o operat ions carr ied ou t by women—transp lan t ing and har-
vest ing—compr ise more than 50 percent o f the agr icu l tura l wage b i l l . In
the d ry land Maharasht ra vi l lages, the wage b i l l is spread somewhat more
evenly among operat ions. Mechan iz ing postharvest operat ions, ma in ly
Table 10.3. Operations contributing more than 5 percent of the wage bill over three
years, from 1982/83 to 1984/85, by village and sex
Village
Aurepalle
Shirapur
Kanzara
Sex
Female
Female
Female
Male
Female
Female
Male
Female
Male
Male
Male
Male
Female
Female
Female
Male
Male
Operation
Transplanting
Harvesting
Postharvesting
Postharvesting
Weeding
Postharvesting
Field preparation
Harvesting
Sowing
Harvesting
Postharvesting
Interculturing
Weeding
Harvesting
Weeding
Harvesting
Field preparation
Contribution to the 
Wage Bill (%)a
28.5
27.4
14.3
7.3
6.6
23.9
13.7
12.2
11.1
10.9
8.1
7.3
6.6
28.9
17.7
14.5
11.0
aSimple mean of the three years.
316 / Risk, Nutrition, and Technical Change
Assessment of Technology / 317
threshing, cou ld potent ia l ly displace a large amount of female labor in
Shirapur. In Kanzara , potent ia l labor displacement f r o m mechanizing
harvest ing and weeding w o u l d be large.
W h a t is the subsequent l i ke l ihood that those operat ions w i l l be mech-
anized in the near to med ium- te rm future? His tor ica l ly , operat ions such
as p u m p i n g , t ranspor t , threshing, and to a lesser extent f ield preparat ion
that are intensive users of power are mechanized f irst; activit ies l ike
p lan t ing , in te rcu l tu r ing , and harvest ing requ i r ing sk i l l , j udgment , and
cont ro l are on ly mechanized at a much later stage of development (B in -
swanger 1986). Hence , one of the most l ike ly candidates for mechani-
zat ion is threshing, wh ich figures p rominent ly as a postharvest operat ion
in the wage b i l l in Aurepa l le and Shirapur ( table 10.3).
Prepar ing f ie lds mechanical ly cou ld be another candidate, but the pace
of t ractor izat ion has been slow in India 's d ry land S A T . G r o w t h in mech-
anized agr icul ture has main ly been conf ined to i r r igated tracts, where the
prospects fo r the deve lopment of rental markets are br ighter because
i r r iga t ion makes fo r a longer g rowing season and less synchrony in the
t im ing o f operat ions. A d d i t i o n a l l y , in termediate forms o f mechanizat ion,
such as power t i l lers , are effect ive alternatives to bu l lock draf t and the
four-wheel t ractors in i r r igated agr icul ture. In contrast , in dry land agri-
cul ture the scope fo r economical ly attract ive in termediate mechanizat ion
is considerably less, as evidenced by unsuccessful at tempts to in t roduce
bu l lock-drawn wheeled too l carriers (Kshirsager et a l . 1984; Starkey
1987).
O the r considerat ions that l o o m large in the t rans i t ion f r o m draf t an-
imals to tractors include the size of the savings in wages to compensate
for the cost of a t rac tor , credi t avai labi l i ty , the relat ive costs of fodder
and diesel , and access to spare parts and servicing faci l i t ies (Binswanger
and Pingal i 1988). Cred i t avai labi l i ty is increasing, fodder is becoming
dearer, and repair and maintenance are relat ively inexpensive, but fo r
the vast ma jo r i t y of farmers in the study vil lages the savings in labor cost
are not large enough to begin to offset the cost of a t rac tor . Secularly
decl in ing f a rm size, discussed in chapter 6, fu r ther erodes the pro f i tab i l i ty
and subsequent l i ke l i hood that t ractor density w i l l increase marked ly in
India 's d ry land S A T in the near fu tu re . L a n d cei l ing legis lat ion has greatly
d imin ished the incent ive to accumulate enough land to make t ractor i -
zat ion an attract ive investment in d ry land agr icul ture ( W o r l d Bank 1987).
T h e consequences of t ractor izat ion are also we l l k n o w n in South As ia .
In and of themselves, t ractors do not lead to increased cropp ing intensity
or y ie ld ; ra ther , they substi tute fo r labor and bu l lock power and shift the
cost advantage toward larger farms (Aga rwa l 1983; Binswanger 1978b;
Far r ing ton 1985; W o r l d B a n k 1987).
Herbic ides represent the o ther source of subst i tut ing capital fo r labor ,
main ly in weeding and in te rcu l tu r ing bu t also in t ransplant ing in paddy
i f the i r use results in d i rect seeding. T h e use of herbicides in Ind ia is
t rend ing s t rongly u p w a r d f r o m a smal l base and is ma in l y concentrated
in the i r r iga ted agr icu l ture o f Pun jab , Ha ryana , and western U t t a r Pra-
desh. A l t h o u g h herbicides have no t yet penet ra ted i n to Ind ia 's S A T ,
nom ina l wages have r isen much faster than the nom ina l prices of herb ic ide
du r i ng the past ten years. In the Phi l ipp ines, herbic ides have been w ide ly
adopted in selected regions, even under fa l l ing real wage rates (Coxhead
and Jayasuriya 1985). As the patents expi re on some herbicides and as
b io techno logy permi ts less select iv i ty in the i r app l i ca t ion , the compet i t i ve
edge of herbicides should become sharper in the 1990s.
T h e forecast that herbicides may make the i r way in to Ind ia 's S A T in
the near fu ture is cont ingent on a number of po l icy responses and f o r t h -
coming technical and marke t changes. Nonetheless, g iven the size of the
potent ia l labor displacement consequences, i t is incumbent on social sci-
entists to analyze as many dimensions of the l i ke ly impact as possible.
We take a harder l ook at b o t h herbicides and threshers in the fo l l ow ing
t w o subsections.
Herbicides H a n d weed ing and in te rcu l t i va t ion (or in te rcu l tu r ing) w i t h
an imal -drawn implements are the t w o methods t rad i t iona l ly used to con-
t r o l weeds in the three S A T study regions. The effectiveness o f fa rmers '
t rad i t iona l weed-cont ro l practices varies considerably by reg ion , season,
and crop. Based on p lo t data on the t imel iness and intensi ty o f weed ing
and in te rcu l tu r ing , on the invest igators ' counts o f weed species in c o m m o n
cropp ing systems, and on personal observat ions o f weed inc idence, B i n -
swanger and Shetty (1977) f o u n d that e f fo r t in con t ro l l i ng weeds was
closely l i nked to the basic fe r t i l i t y o f the reg ion , c rop va lue , and crop
cond i t i on at weed ing and in te rcu l tu r ing . Farmers invest p ropor t iona te ly
more resources in the A k o l a vi l lages, where the ma jo r i t y o f co t ton f ie lds
are in te rcu l tu red more than fou r t imes and where more than 90 percent
o f the f o od crop mix tures and co t ton are in te rcu l tu red w i t h i n twenty- f ive
days af ter sowing. T h e intensi ty and t imel iness of weed ing were lowest
f o r the ra iny season crops p lan ted in the Sholapur v i l lages, where the
incidence of seasonal c rop fa i lu re is h igh because of d rought (Singh and
W a l k e r 1982).
A l m o s t a l l hand weeding is done by h i red w o m e n , wh i le in te rcu l tu r ing
w i t h bul locks is carr ied ou t by men f r o m w i t h i n the fami ly o r permanent
servants at tached to the househo ld . H a n d weed ing is most ly pe r fo rmed
w i t h i n rows , whereas in te rcu l tu r ing is f o r i n te r row weed con t ro l . A l -
though some d ry land crops are no t weeded manua l l y , re lat ive ly more
t ime is spent on hand weed ing than in te rcu l tu r ing in each o f the study
vi l lages. In the A k o l a vi l lages, f o r each hour spent on in te rcu l tu r ing , 2.5
hours are a l located to hand weed ing . In the more heavi ly i r r iga ted M a h -
bubnagar v i l lages, m o r e than three t imes as much t ime is spent in hand
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weeding than in in tercu l tur ing. Earnings f r o m hand weeding const i tute
a signif icant share of women's wage income in al l the vil lages ( table 10.3).
Thus any reduct ion in hand weeding hours made possible by herbicides
w o u l d p r imar i l y reduce wo rk and income oppor tun i t ies of the most dis-
advantaged labor g roup , female agr icul tura l laborers.
A h igh ly posit ive relat ionship between c rop value and soi l fe r t i l i ty and
the intensi ty and timeliness of weed cont ro l suggested that l i t t le in the
way of y ie ld increases wou ld be fo r thcoming i f herbicides were appl ied
to the h igher value crops in the more fer t i le env i ronments . Y ie lds cou ld
be presumably increased somewhat in the lower va lued crops in the more
marg ina l env i ronments , but i t was evident that greater weed cont ro l ei ther
w i t h herbicides or w i th t rad i t iona l methods w o u l d not pay. The key
empi r ica l issue, therefore , centered on the scope of herbicides to reduce
the cost of the t rad i t iona l methods in the higher va lued c ropp ing systems,
wh ich requi re more intensive weed con t ro l .
C o m b i n i n g data f r o m the vi l lage studies and f r o m exper imenta l stat ion
research, Binswanger and Shetty (1977) evaluated the costs and returns
f r o m three styl ized weed-control alternatives. T h e three plans were de-
signed to achieve the same level of weed cont ro l in six c o m m o n vi l lage
cropp ing systems using hand weeding and in te rcu l tu r ing , par t ia l herb i -
cides plus t rad i t iona l methods, and herbicides on ly .
Table 10.4. The ratios of the cost of herbicide treatments to the cost of controlling
weeds with farmers' traditional practices in the study regions in 1975 and
1985 prices, by cropping system
Cropping System 
Cotton
Groundnut
Castor
Hybrid sorghum
Pearl millet
Sorghum/pearl millet/pigeon pea
Paddy
Year
1977
1985
1977
1985
1977
1985
1977
1985
1977
1985
1977
1985
1977
1985
Treatmenta
Full
Herbicide
3.3
2.7
5.0
3.5
4.8
1.9
4.5
3.0
3.2
2.3
6.6
4.0
4.7
3.2
Partial
Herbicide
2.0
1.8
2.5
1.9
1.7
1.4
2.0
1.6
2.0
2.1
2.6
1.7
1.0
0.8
aSpecifications about the input requirements for each treatment and for farmers' traditional weed control
methods are given in Binswanger and Shetty (1977).
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At prices preva i l ing in the late 1970s, the cost o f the pure herb ic ide
t reatment was so h igh that i t was no t economical ( table 10.4). The fu l l
herb ic ide plans were at least 2.5 t imes more expensive than the plans
w i t h o u t herbic ides. E v e n i f wage rates were to rise by 50 percent , the
pure herb ic ide plans were st i l l about tw ice as costly as the no herb ic ide
plans f o r pear m i l le t and co t t on , the crops w i t h the lowest p ropo r t i ona l
cost di f ferences between t reatments. On the basis of cost considerat ions
a lone, B inswanger and Shetty conc luded that pure herb ic ide plans were
ou t o f the p ic ture fo r some t ime to come.
T h e par t ia l p lan was also no t at t ract ive f o r the ra in fed crops bu t was
prof i tab le fo r paddy. E v e n a fa rmer using his o w n fami l y labor migh t
f ind app ly ing a preemergent herb ic ide to paddy cheaper than re ly ing on
hand weed ing . In the ra in fed crops, however , even a rise in the wage
rate by 50 percent w o u l d no t make the par t ia l herbic ide p lan at t ract ive.
In pear l m i l l e t , par t ia l herbic ides w o u l d st i l l be 25 percent more expensive
than no herb ic ides, and in the o ther crops the cost d i f ference between
the plans was larger. M i x e d c ropp ing systems such as the sorghum/pear l
mi l le t /p igeon pea in te rc rop in Au repa l l e fu r the r e roded the advantage
of herbic ides because more selective and costly herbicides had to be used
to a t ta in the same level o f weed con t ro l .
T h e fact that we have seen l i t t le i f any use of herbicides in the study
vil lages testifies to the robustness of B inswanger and Shetty 's central
message on the economic unattract iveness of herb ic ide use. Redo ing
Binswanger and Shetty 's calculat ions eight years later in 1985 prices shows
that herbic ides are becoming increasingly compet i t i ve ( table 10.4). Across
the seven c ropp ing systems, the mean ra t io of cost of the fu l l herb ic ide
t rea tment to fa rmers ' t rad i t iona l con t ro l pract ice decl ined f r o m about 4.5
to 3.0. S t i l l , the f u l l and par t ia l herbic ide plans were unat t ract ive fo r
several o f the d ry land c ropp ing systems. B u t app ly ing par t ia l herbicides
fo r paddy cu l t i va t ion w o u l d appear to be increasingly remunera t ive over
the past e ight years as wage rates fo r hand weed ing and in te rcu l tu r ing
have r isen faster than the in te rna t iona l or border prices of herbic ides.
In some regions o f Ind ia 's S A T , benefits f r o m herbicides may extend
beyond cost savings. Some perenn ia l grasses make smal l patches in f a r m -
ers' f ie lds uncul t ivatab le in the study vi l lages. In the assured ra in fa l l
Ve r t i so l regions, poo r weed con t ro l w i t hou t herbicides was one of several
compet ing explanat ions fo r fa l low ing in the monsoon season. To the
extent that weed damage using t rad i t i ona l methods is a constra int to ra iny
season c ropp ing , appropr ia te herb ic ide practices cou ld raise c ropp ing
intensi ty and actual ly enhance emp loymen t in these agr icu l tura l ly h igh
p roduc t i on po ten t ia l ra in fed c ropp ing env i ronments . Heavy infestat ions
of d i f f icu l t to con t ro l perenn ia l weeds l i ke kans grass (Saccharum spon-
taneum) in M a d h y a Pradesh depress land pr ices; hence, erad ica t ion of
such weeds w o u l d be ref lected in h igher land values (Foster e t a l . 1987).
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The parasit ic weed Striga can also be a signif icant y ie ld reducer on
sorghum in some sorghum-growing regions. These examples are the ex-
cept ion to the general observat ion that the competi t iveness of herbicides
w i l l depend ent i re ly on cost savings. T h e di f f icu l ty in cont ro l l ing perennia l
weeds is also easy to exaggerate; f ields infested w i t h perennia l weeds
of ten reflect poo r f a rm management.
Depend ing on Ind ian trade po l icy , we w o u l d expect to see increasing
adopt ion o f herbicides in paddy-growing areas o f Ind ia 's S A T . The size
of the cost reduct ion in paddy p roduc t ion cou ld be substantial i f herbic ide
use faci l i ta ted direct seeding, thereby mak ing t ransplant ing and hand
weeding obsolete. The amount of labor replaced or displaced w o u l d also
be considerable.
In d ry land agr icu l ture, the incent ive to adopt herbicides w o u l d not be
as strong because farmers transplant few up land crops; chi l l ies are the
except ion. I f herbicides d id spi l l over in to d ry land agr icu l ture, f o r rela-
t ive ly smal l cost reduct ions the labor subst i tu t ion effect cou ld be very
large. W i t h o u t a large un i t cost reduc t ion , the social p ro f i tab i l i t y of her-
bicide use w o u l d be quest ionable.
In the late 1970s and early 1980s, there was a great deal of interest in
the consequences of mechanizat ion in As ia . In the 1990s, herbicides w i l l
l i ke ly be at the top of the consequences agenda, no t on ly w i t h respect
to the i r potent ia l fo r labor displacement but also the i r env i ronmenta l
impact .
Threshers D i f fus ion of threshers in India 's S A T has not been w ide-
spread. For example, by 1972 the density of threshers per 1,000 tn of
cereal p roduc t ion for the Ind ian Punjab was 10.5 compared to 0.4 for
predominant ly ra in fed Maharasht ra. Be tween 1972 and 1977 the number
of threshers increased f r o m about 75,000 to approx imate ly 215,000 in
U t t a r Pradesh, whi le comparable estimates show an expansion f r o m about
1,000 to 5,000 in Maharashtra. Since 1977 machine threshing of d ry land
crops has been increasing in impor tance in some S A T states l ike
Maharasht ra .
Portable threshing machines have not yet made many inroads in to the
Sholapur and Mahbubnagar vi l lages, but they are n o w wide ly used in the
A k o l a vi l lages. Mach ine threshing started in Kanzara in 1976/77. W i t h i n
four years, f ive households in the vi l lage had purchased threshers. By
1980 a l l the respondent households had h i red machines to thresh at least
a part of the i r sorghum and wheat p roduc t ion as machine threshing rap-
id ly displaced t rad i t ional methods of bu l lock t read ing and hand beat ing.
In i t ia l l y on ly sorghum and wheat were threshed by mach ine; more re-
cent ly , farmers are increasingly using mechanical power to thresh pulses,
par t icu lar ly mung bean. In the early 1980s machine threshers also made
thei r debut in K inkheda . By 1985, the bu lk o f hyb r i d and local sorghum,
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wheat , and m u n g bean g r o w n in the A k o l a villages was threshed by
machine.
Because of few confounding effects, Kanzara offered an excellent van-
tage p o i n t to evaluate the consequences of machine threshing ( W a l k e r
and Kshirsagar 1985). T h e p roduc t ion and employmen t data f r o m 1975/
76 p rov ided a benchmark of the " b e f o r e " s i tua t ion p r i o r to the i n t r o -
duc t ion of threshers. T h e same type of data for K i n k h e d a in the late
1970s furnished a p o i n t of reference for the " w i t h o u t " s i tua t ion .
No farmers in Kanzara produce enough to make threshers a r e m u -
nerat ive investment w i t h o u t h i r i n g ou t the i r machines. T h e most salient
feature about threshing in Kanzara i s the rate structure that owners of
threshers have adopted to p romote increased u t i l i za t ion of thresher ca-
pacity over the season. F o r sorghum, regardless of the size of ou tpu t ,
they re ta in 4 percent of p r o d u c t i o n as a payment for threshing. T h e first
owner in 1976 appears to have sk i l l fu l ly calculated wha t the marke t w o u l d
bear w h e n he in t roduced the 4 percent charge, w h i c h has no t yet changed.
T h i s charge seems to be close to a standard one for machine threshing
in A s i a , as H a y a m i and K i k u c h i (1981) quote a f igure of 4 to 6 percent
for the Phi l ippines .
T h e h i r i n g marke t made mechanical threshing wide ly available to a l l
households in the vi l lage . A l t h o u g h a l l farmers in the sample cou ld and
d i d use h i r ed machines, machine threshing was more wide ly used by
farmers w h o produced more sorghum, p lanted p ropor t iona l ly more hy-
br ids , cu l t iva ted m o r e l and , and had less draft power . Nonetheless, sub-
stantial use d i d no t translate i n to widespread producer benefits. D i r e c t
cost savings were re la t ively smal l . A l t h o u g h threshing by machine cost
about 20 percent less than threshing by t r ad i t iona l methods , the absolute
cost savings were on ly Rs 1 to Rs 2 per 100 k g , a smal l , almost negligible
saving in value o f p roduc t ion .
T h e 4 percent i n - k i n d fee charged by thresher owners has not been
exorbi tan t , bu t the spatial o l igopo ly nature of the vil lage threshing marke t
suggests that the cost-reducing po ten t ia l of mechanical threshing has on ly
par t ia l ly been real ized. W i t h present levels o f cereal p roduc t ion in S A T
I n d i a , on ly a few machines per vi l lage are economical ly feasible. A few
machines per vil lage do not lead to compet i t ive p r i c ing . U n d e r these
condi t ions , i t i s questionable whether po ten t ia l benefits f r o m reduced
costs der ived f r o m new threshing technologies w i l l be passed o n t o ma-
chine renters and to consumers. A l s o , machine threshing d i d no t increase
cropping intensi ty . I n theory , mechanical threshing o f h y b r i d sorghum i n
October c o u l d release fami ly and bu l lock labor fo r sequential c ropp ing
in the pos t - ra iny season. In pract ice, double c ropp ing po ten t i a l i s con-
d i t i oned by access to w e l l i r r i ga t i on and seasonal ra in fa l l . In o n l y one
year f r o m 1976/77 to 1979/80 d i d significantly more farmers in Kanzara
( w i t h mechanical threshing) c rop l and in the pos t - ra iny season than f a rm-
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ers in nearby K inkheda (w i thou t mechanical threshing) . A n d in that year
pos t - ra iny season cropp ing accounted fo r on ly 5 percent of to ta l cu l t ivated
area in Kanzara.
The producers who benef i ted most f r o m mechanical threshing were
machine owners , par t icu lar ly the f i rs t owner , w h o was able to prof i t f r o m
a st rong demand fo r machine h i r ing w i t hou t hav ing to share th roughput
w i t h o ther machine owners. D i f fe ren t ia l benefits f r o m the t ime o f machine
ownersh ip were strongly determined by the l im i t ed size of the c rop avai l-
able fo r threshing. Calculat ions on the pro f i tab i l i t y o f machine threshing
highl ight this po in t . Suppose al l sorghum and wheat harvested in Kanzara
are threshed by machine. U n d e r some reasonable assumptions based on
the vi l lage study data and Singhal and Th iers te in (1979), we est imate an
in terna l rate of re turn to management and capi ta l of over 100 percent
when one machine of 300 kg per hour capacity threshes a l l avai lable
produce. I f another thresher of the same capacity is b rough t in to the
vi l lage and the t w o machines equal ly d iv ide the harvest, expected p ro f -
i tab i l i ty on each thresher falls to 30 percent. T h e add i t ion of a t h i r d and
fou r th machine of ident ical vintage lowers the in te rna l rate of re tu rn on
investment to 13 and 4 percent , respectively.
The pr inc ipa l losers were male h i red laborers, w h o were displaced by
machine threshing; however , a diversi f ied ou tpu t m ix m i t iga ted the po-
tent ia l adverse impact on male h i red laborers ' we l fa re . Because co t ton
is the dominan t crop in Kanzara , we d id not see m a r k e d labor displace-
ment f r o m machine threshing. Compar ing the before and after emp loy -
ment p ic ture , we f ind that in 1975/76 sorghum threshing accounted fo r
about 6 and 11.1 percent of male labor h i red fo r c rop p roduc t ion du r ing
the peak threshing for tn ights in October ( fo r hyb r i d sorghum) and De-
cember ( fo r local so rghum) , respectively. By 1977/78, these percentages
had fa l len to 2.6 and 5 . 1 . Thus , the net reduc t ion in male h i red labor
demand at the vi l lage level was not that large, between 3 and 6 percentage
points. We w o u l d expect to see much greater labor displacement in ra iny
season fa l l ow, pos t - ra iny season sorghum-growing vi l lages l i ke Shi rapur ,
where postharvest operat ions comprise a large share of the wage b i l l
( table 10.3).
We can th ink o f few good reasons fo r pub l ic investment in research
or in subsidies o f machine threshing technology in Ind ia 's S A T . The
pr ivate sector seems qu i te capable of responding to cur ren t demand w i t h
simple innovat ions. Mo reove r , as the results f r o m the Kanzara case study
amply demonst ra te , the social benefits to machine threshing are most
un l ike ly to exceed the pr ivate benefits.
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Nutri t ion
T h e type and extent o f agr icu l tura l research, whether on f o o d o r on
non f ood crops, have impl icat ions fo r human nu t r i t i ona l status. Pol icy
makers and research admin is t ra tors can signi f icant ly al ter the nu t r i t i ona l
outcomes o f agr icu l tura l research th rough changes in emphasis on com-
mod i t y p r io r i t i es , commod i t y characterist ics, technology characterist ics,
and p roduc t i on systems (P ins t rup-Andersen , B e r g , and F o r m a n 1984).
In the subsections that f o l l ow , we adhere to the P ins t rup-Andersen , B e r g ,
and F o r m a n taxonomy to describe some of the at tempts to incorpora te
nu t r i t i ona l considerat ions in to the design of research and choice of tech-
no logy strategies fo r ru ra l households in Ind ia 's S A T .
Commodity Priorities 
T h e most signif icant de te rminant o f nu t r i t i ona l outcomes f r o m techno-
logical change is the choice of the commod i t y po r t f o l i o on wh ich research
is conducted. In assessing the l i ke ly nu t r i t i ona l impl icat ions f r o m al ter-
nat ive commod i t y strategies, i t is impor tan t to take account of d i rect ,
cross-price, and income effects o f demand (P ins t rup-Andersen , de L o n -
d o n o , and H o o v e r 1976). Unless one does, inferences d rawn can be
incorrect . P i t t (1983), f o r example , has shown that the cost per un i t
nu t r ien t is a poo r and o f ten mis leading guide in iden t i f y ing candidates
fo r commod i t y pr ice subsidizat ion w i t h an ob ject ive o f enhancing energy
and nu t r ien t status.
A l l - I n d i a estimates o f demand parameters fo r several impor tan t S A T
commodi t ies are avai lable fo r f i ve expendi ture groups in bo th ru ra l and
u rban Ind ia ( M u r t y 1983), bu t s imi lar estimates fo r the S A T or fo r regions
w i t h i n the S A T are no t yet avai lable. One way to examine how much
technological change in d i f ferent commodi t ies results in enhanced energy
and nu t r i t i ona l status is to s imulate the effects of a re lat ive supply in-
crease. In this sect ion, we repor t two such "back -o f - the -enve lope" cal-
cu lat ions: the f i rs t is f ounded on the a l l - Ind ia data and M u r t y ' s est imated
demand parameters; the second blends the i n f o rma t i on on d ie tary in take
in chapter 9 w i t h M u r t y ' s est imates.
Be fo re tu rn ing to those simple s imulat ions, several features of M u r t y ' s
est imates, based on many rounds o f Na t i ona l Sample Survey data f r o m
1950/51 to 1970/71, mer i t discussion. T h e average budget shares fo r the
f ive ru ra l and f ive u rban expendi ture classes and the nine commod i t y
groups are presented in f igure 10.3. T h e dominance of the super ior cereals
(wheat and r ice) is m a r k e d in the a l l - Ind ia expendi ture pa t te rn in a l l
income groups. So rghum, pear l m i l l e t , and o ther cereals on ly l o o m large
in the expendi ture patterns o f the poorest ru ra l and u rban consumers.
As is usual ly the case, the commod i t y expendi ture elasticit ies are in-
versely re la ted to income or ( to be mo re precise) expendi ture levels.
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Except fo r chick-pea and other cereals, low- income ru ra l groups have
expendi ture elasticities greater than uni ty fo r al l o ther commod i ty groups.
The i r demand for sorghum, pear l m i l l e t , edible o i ls , and other pulses is
more expendi ture elastic than fo r the other f ood commod i ty groups. For
urban households, expendi ture elasticities fo r coarse grains and other
pulses are much lower than for rura l households w i th in the same income
group , suggesting that those commodi t ies are much less pre fer red in urban
than in ru ra l areas.
No te that the magni tude and sign of the coarse gra in expendi ture
elasticit ies are at variance w i t h previously received w isdom. F A O (1971)
est imated the income elasticity of consumpt ion demand fo r those crops
t o b e - 0 . 2 . The N C A E R (1962) est imated f i g u r e s o f - 0 . 3 fo r ru ra l Ind ia
and - 0 . 6 fo r urban areas. Bapna's (1976) corresponding f igures were
0.10 and - 0 . 3 5 . For A f r i c a , F A O (1971) reports posi t ive elasticit ies in
the range f r o m 0.2 to 0.6.
As usual , the absolute size of the est imated pr ice elasticit ies of demand
for f ood are inversely related to per capita expendi ture . Fo r low- income
groups in bo th rura l and urban Ind ia , f ood demand is h igh ly pr ice elastic
especially fo r cereals, coarse grains, chick-pea, and o ther pulses. Tech-
nological change shi f t ing supply funct ions and subsequently leading to
price declines should result in substantial increases in the consumpt ion
of these basic food grains and could considerably enhance nu t r i t iona l
status.
To make quant i tat ive predict ions o f the nu t r i t i ona l impl icat ions o f
al ternat ive commod i t y research strategies, the est imated elasticit ies have
to be translated in to nut r ient dimensions. The simplest way to make this
t ranslat ion is to use nutr ient content coefficients and scale the income
and pr ice elasticities in to nutr ients ( M u r t y 1983; M u r t y and von Oppen
1985). D i rec t l y convert ing the quanti t ies consumed in to nutr ients and
then reest imat ing the whole system wou ld probab ly have resulted in much
smaller absolute values of the elasticities than what M u r t y est imated w i th
the scaling approach (chapter 9) . Nonetheless, in this sect ion we are more
interested in the relat ive importance of commod i t y groups in condi t ion ing
nut r i t iona l outcomes than in the size of the i r effects. The energy and
pro te in pr ice elasticities of demand are much larger ( i n absolute value)
fo r super ior cereals (wheat and rice) than fo r o ther f oo d grains, even fo r
low- income households, ref lect ing the dominance of wheat and rice in
the diet .
To i l lustrate the d i f ferent ia l effects of technological change at the
nat ional leve l , we have calculated the consequences of a 10 percent in-
crease in equ i l i b r ium supplies of each commod i t y group on the quanti t ies
of energy and pro te in demanded. We f i rs t calculated the popu la t ion
weighted average price elasticities of demand fo r the crops on an a l l -
Ind ian basis and appl ied the 10 percent (equ i l i b r ium) supply shifts to
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these to est imate the pr ice effects. These ranged f r o m a 7.8 percent pr ice
reduct ion fo r pear l m i l le t to 19.6 percent fo r edible oi ls. These pr ice fal ls
were then emp loyed w i t h the nu t r ien t elasticit ies to determine the in-
crease in equ i l i b r i um nat iona l demand fo r energy and p ro te in resul t ing
f r o m the supply shifts ( table 10.5).
We have no t accounted fo r long- run general equ i l i b r i um effects in this
analysis. In the i r scenario analysis of the effects o f f a sharp rise in sorghum
produc t i v i t y i n Ind ian S A T regions, B e h r m a n and M u r t y (1985) f ound
relat ive ly smal l changes in the equ i l i b r i um supplies and demands of o ther
commodi t ies . Tha t result stems largely f r o m the in i t ia l l y smal l cross-price
effects in consumpt ion and p roduc t i on .
Propor t iona l p roduc t iv i t y gains in r ice and wheat w i l l have a much
more dramat ic effect on the energy status of I nd ian consumers at the
nat ional leve l , even those f r o m low- income households, than w i l l i m -
provements in p roduc t i v i t y of crops l ike coarse grains, wh ich have been
t rad i t iona l ly regarded as poor people's staples. The ub iqu i tous nature of
r ice and wheat in Ind ia since the green revo lu t i on , the i r re lat ive pr ice
inelast ic i ty of demand , and the i r 45 percent con t r ibu t ion to the energy
in diets o f low- income ru ra l households ( M u r t y and von O p p e n 1985)
place t hem at the top of the nu t r i t i ona l p r io r i t y agenda fo r a l locat ion of
nat iona l resources to agr icu l tura l research. The same f inding applies to
p ro te in . Imp rovemen t in pulses w o u l d not seem to be as potent a means
fo r enhancing p ro te in consumpt ion in Ind ia as improvemen t in r ice and
wheat . Even though the pr ice effects are about the same, p ro te in con-
sumpt ion w o u l d rise at least three t imes more fo r the lower income rura l
and u rban consumers fo r an equal percentage shift in the supply of r ice
and wheat than fo r an equivalent change in pulse supply ( table 10.5).
T h e nu t r i t i ona l po tent ia l of the super ior cereals and of a y ie ld-or iented
research strategy fo r the i r improvement was also borne ou t by a study
of the effects of the green revo lu t ion in wheat in six Ind ian states (Ryan
and A s o k a n 1977). Us ing t rend analysis, Ryan and A s o k a n conc luded
that to ta l annual f ood gra in p roduc t ion in 1974/75 in the six states w o u l d
have been 13.4 percent less had the H Y V s of wheat no t been in t roduced .
Tha t calculat ion t o o k in to account the reduct ion in p roduc t ion o f pulses,
w in te r r ice, and bar ley that occurred as a result of the increased wheat
p roduc t ion . T o t a l lysine p roduc t ion w o u l d have been about 6.4 percent
more had H Y V s not been in t roduced. Th is smal l reduc t ion in lysine was
an acceptable pr ice to pay fo r the substantial increases in p roduc t ion of
f o od grains, energy, and p ro te in wh ich resul ted. W h e n the record p r o -
duc t ion year o f 1975/76 was compared w i t h p ro jec ted p re -g reen revo-
l u t i on t rends, the p roduc t i on of al l nu t r ien ts , inc lud ing lys ine, showed a 
substantial increase over what w o u l d have occur red had p re -g reen rev-
o lu t i on condi t ions preva i led .
A m a j o r and t ransparent shor tcoming of the prev ious analysis is that
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the estimates of the demand parameters were based on nat ional - level
data. T h e coarse grains domina te diets o f r u ra l people in large regions
o f the S A T states o f Maharash t ra , G u j a r a t , A n d h r a Pradesh, M a d h y a
Pradesh, Ka rna taka , and Rajas than. Fo r example , in the d ietary survey
repor ted in chapter 9 , cereals on average accounted fo r more than ha l f
the energy, p ro te i n , t h iam ine , and niacin in take in each o f the study
vil lages ( f igure 9.2). In the Maharasht ra vi l lages, those cereals were the
coarse grains, par t icu lar ly so rghum, wh ich p rov ided over two- th i rds o f
the d ietary calories of adults in the landless and smal l f a r m household
groups. Thus , a l though the nu t r i t i ona l impact o f successful research on
coarse grains at the nat iona l level may be submerged by the consequences
of research on wheat and r ice , this is un l ike ly to be t rue in some large
S A T regions.
T h e incidence of marke ted surplus also varies across the cereals. O n l y
13 percent o f sorghum and mi l le t p roduc t ion was marke ted in Ind ia in
1976/77, whereas 32 percent of the wheat and 27 percent of the r ice f ound
the i r way to markets ( von O p p e n and Rao 1982). In te r reg iona l t rade in
coarse grains is also concentrated p r imar i l y w i t h i n the S A T regions, where
these crops are t rad i t iona l ly g rown and consumed (von O p p e n , R a j u ,
and Bapna 1980). I t can there fore be expected that cost-reducing tech-
nological change in the coarse grains w i l l largely accrue to the S A T regions
and w i l l generate sizable benefits to l ow income consumers in these areas.
Mur t y ' s est imated elasticit ies can be comb ined w i t h the vi l lage study
nut r ient in take data to make an in ia l approx imat ion o f the nu t r i t i ona l
impact of increasing sorghum ou tpu t in a p redominan t l y sorghum-con-
suming reg ion exempl i f ied by the Maharasht ra vi l lages. Ignor ing cross-
pr ice elasticit ies of demand and assuming a 10 percent supply shif t fo r
sorghum (causing a 9.1 percent sorghum pr ice decrease), we arr ive at a 
sorghum subst i tu t ion effect of 21 percent using - 2 . 3 0 as the pr ice elas-
t ic i ty o f demand of sorghum fo r the poorest ru ra l households and an
income effect (because of the pr ice elastic demand) of - 5 percent using
a calor ie expendi ture elast ici ty of 1.02. A p p l y i n g the f o rmer percentage
to coarse grain calor ie consumpt ion f r o m the d iet survey of 1,785 kcal
fo r adul t males and 1,576 fo r adul t females in the Maharasht ra vil lages
and the lat ter percentage to the i r to ta l calor ie consumpt ion of 2,756 and
2,478 respect ively, leads to a net increase in calor ie consumpt ion of 8.5
percent f o r men and 8.3 percent fo r w o m e n as a result of the 10 percent
increase in sorghum p roduc t i on . These are more than f ive t imes the
changes in energy in take recorded in table 10.5 based on the a l l - Ind ia
calculat ions. C lear l y , reg ional di f ferences are potent ia l ly impo r tan t in
pred ic t ing the nu t r i t i ona l impact o f a l ternat ive commod i t y al locat ions in
agr icu l tura l research. Es t imat ing reg ional demand parameters w i l l be a 
necessary f i rst step to sharpen those predic t ions.
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Commodity Characteristics 
Breeders have at tempted to incorporate many desirable traits in to the
improved cult ivars of crops on which they conduct research. These include
increased y ie ld po ten t ia l , disease, drought and pest resistance, improved
pro te in content and amino acid compos i t ion , pho toper iod insensit iv i ty,
shorter du ra t i on , and enhanced consumer acceptabi l i ty. Un fo r tuna te ly ,
nature rarely i f ever provides any free lunches and the in t roduc t ion of
one desirable at t r ibute is generally at tained at the expense of others.
Thus , de termin ing the appropr iate mix of commod i t y characteristics to
a im fo r in research programs is not easy, because trade-offs are common .
Nu t r i t i ona l considerations must compete w i t h o ther trai ts f o r the at tent ion
of research administrators.
U n t i l the early 1970s, the convent ional w isdom was that the ma jo r
nu t r i t i ona l p rob lem facing developing countr ies was a " p r o t e i n g a p . "
N u t r i t i o n and research programs were a imed at increasing p ro te in content
and qual i ty in human diets. One such enterprise was the high-lysine maize
program in i t ia ted in the early 1960s at Purdue Un ivers i ty and the In te r -
nat ional Maize and Wheat Improvement Center ( C I M M Y T ) wh ich
served as a mode l fo r other cereal-breeding programs such as those at
I C R I S A T . O the r examples were the various food for t i f i ca t ion programs
in develop ing countr ies.
Reviews o f nu t r i t i on studies conducted in S A T countr ies o f A f r i c a and
South As ia by R y a n , Sheldrake, and Yadav (1974) and Ryan (1977)
clearly demonstrated that the nutr ient deficiencies in S A T diets were not
p ro te in or amino acids but pr imar i ly calories, v i tamins , and minera ls .
Tha t conclusion appl ied to bo th the poor and aff luent in urban and ru ra l
areas. Results f r o m the detai led diet and nu t r i t i on study described in the
previous chapter conf i rmed that conclusion.
No doubt a significant cause of the altered nu t r i t i ona l p ic ture wh ich
began to emerge in the early 1970s was the downward revisions in the
recommended dai ly allowances of pro te in and to a lesser extent of calories
by the F o o d and Agr i cu l t u re /Wor ld Hea l th Organisat ion ( F A O 1971)
expert commi t tee over recent years, as discussed in Po leman (1981).
Eminen t scholars l ike Sukhatme (1972, 1973) and C la rk (1972) led the
growing numbers of crit ics of the protein-gap phi losophy.
A rev iew of the evidence f r o m feeding tr ials by Ryan (1977) also
showed that wh i le nut r i t iona l ly vulnerable groups l i ke pregnant and lac-
ta t ing w o m e n had calor ie , v i t am in , and minera l deficiencies, for t i f ica t ion
of thei r diets w i t h p ro te in and lysine wou ld be of doub t fu l value. In-
creasing intakes of exist ing dietary components w o u l d be a preferable
strategy, p rov id ing much-needed calories and augment ing p ro te in and
amino acid consumpt ion. The need fo r v i tamin and minera l enhancement
wou ld l ike ly remain .
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G r a i n qua l i ty improvemen t by genetic means w o u l d also no t he lp the
vulnerable groups a great dea l . E v e n w i t h signif icant progress in im-
p rov ing gra in qua l i t y , the amounts eaten are such that the i r overa l l d ie tary
pos i t ion w o u l d be l i t t le imp roved . They w i l l rema in vu lnerable because
the i r vu lnerab i l i t y lies ma in ly in lack o f f o o d . M o r e and bet ter p ro te in
is l i ke ly to be the answer to ch i l dhood ma lnu t r i t i on on ly f o r popula t ions
subsisting largely on starchy roo ts , wh ich are low in p ro te in ( M c L a r e n
1974). These represent on ly about 5 percent of the wor ld ' s malnour ished
and they reside ma in ly in the h u m i d t ropics.
T h e inference f r o m the above discussion is that c rop improvement
programs fo r Ind ia 's S A T should give ma jo r emphasis to y ie ld imp rove -
ment . I m p r o v e d p ro te in and lysine contents should no t rate a h igh p r io r i t y
on desirabi l i ty c r i te r ia . Tha t inference is strengthened when one considers
feasibi l i ty cr i ter ia . Usua l ly an inverse re lat ionship exists across genotypes
of cereals and legumes between p ro te in percentage and y ie ld per hectare
and between p ro te in percentage and the lysine percentage of p ro te in .
A p p a r e n t l y , i t is ext remely d i f f icu l t to successfully combine the at t r ibutes
of y ie ld , p ro te in content , and qua l i ty in one var ie ty . The above inverse
relat ionships, together w i t h the experience of the high-lysine maize p ro -
gram at C I M M Y T , caut ion against m a j o r breeding programs d i rected a t
incorpora t ing al l three at t r ibutes.
Because in the S A T nu t r i t i ona l deficiencies are p r imar i l y calor ies,
v i tamins, and minera ls , breeding fo r y ie ld increases (even at the expense
of some pro te in content i f this eventuates) ought to rank at the top of
the p r io r i t y l ist. Breeders cou ld also address the possibi l i ty of selecting
food gra in cul t ivars w i t h super ior contents o f ca lc ium, i r o n , copper , z inc,
v i tamin A , and V i t a m i n B-complex. A l l have been found to be def ic ient
in Ind ian diets. Fo r a m a j o r sorghum-eat ing state l ike Maharasht ra ,
sorghum contr ibutes up to 50 percent of the calories and i r o n , 18 percent
of the ca lc ium, and 20 percent of the v i t am in A in the diets of the lowest
income group ( R y a n 1977). Thus , the scope fo r reducing deficiencies in
these nutr ients by screening cul t ivars in sorghum-breeding programs
cou ld be fa i r ly substant ia l . Be lavady (1977) also suggests that among
improved Ind ian sorghum cul t ivars there is a w ide range in content of
tannins (wh ich affect i r o n absorpt ion and p ro te in u t i l i za t ion) , beta-car-
o tene, i r o n , copper , ca lc ium, and zinc. B u t the amount o f leverage that
agr icu l tura l research has in a l lev iat ing h u m a n mic ronu t r ien t deficiencies
is debatable.
Geno type by env i ronment interact ions fu r the r d imin ish the feasibi l i ty
to breed or even screen fo r nu t r ien t t ra i ts . T h e rank ing o f cul t ivars w i t h
respect to nu t r ien t contents changes substant ial ly depending on when and
where they are g r o w n . Fo r example , crossing o f the high- lysine E th i op ian
sorghums bo th a t I C R I S A T and in the A l l - I n d i a Coord ina ted Sorghum
I m p r o v e m e n t Pro ject has no t yet p roduced v iable l ines wh ich y ie ld we l l
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and reta in the p ro te in content and qual i ty of the parents.
Mos t I A R C s now recognize that the nu t r i t i ona l rewards o f y ie ld -or i -
ented research approaches are l ike ly to be far greater than strategies
wh ich emphasize the improvement of the nut r ient content o f grains (Ryan
1984b). A t I C R I S A T , nu t r i t i ona l improvement now represents an insig-
ni f icant par t o f the research po r t fo l i o o f most c rop improvement programs
(Jodha 1984). Pr ior to 1979, nu t r i t i ona l considerations were much more
impor tan t , especially in the sorghum p rog ram. Emphasis has shi f ted to
incorpora t ion of desirable f ood and consumer qual i ty trai ts and reduct ion
of an t inu t r i t iona l factors in these programs. The vast ma jo r i t y of projects
focus on developing improved cult ivars w i t h resistance/tolerance to
drought , pest, disease, and o ther env i ronmenta l stresses together w i t h
greater y ie ld po tent ia l .
Add i t i ona l l y , screening cult ivars of the cheaper energy sources fo r
pre fer red evident qual i ty parameters such as seed size, co lor m i x , cook ing
qual i ty , s torabi l i ty , etc. , can help ensure that the u l t ra-poor w i l l accept
increased supplies of these commodi t ies as a result of successful research.
I f the poor purchase the more expensive variet ies w i t h pre fer red evident
characters in short supply, then successful evident qual i ty breeding p r o -
grams can cont r ibute signif icantly to enhancement of the nu t r i t iona l we l -
fare of the poor . There fo re , a t rade-of f between increased produc t ion
and improved food gra in qual i ty (as L i p t o n [1983a] suggests) is not in-
evi table. G o o d examples of the absence of such a t rade-of f are the second
generat ion sorghum hybr ids CSH-9 and C S H - 1 1 . The i r f ood qual i ty is
preferred to f i rs t generat ion hybr ids such as C S H - 1 , CSH-5 , and C S H -
6. They are pr iced 10 to 20 percent higher than those hybr ids but con-
siderably be low the pre fer red but much lower-y ie ld ing local sorghum
variet ies. To the extent that the later hybr ids w i t h super ior f ood qual i ty
and hence greater pro f i tab i l i t y can displace more local sorghum than the
earl ier hybr ids , sorghum product ion w i l l increase. T h e poor w i l l benef i t ,
i f no t by consuming the later hybr ids d i rect ly , then by thei r impact on
the pr ice of in fe r io r hybr ids or on other crops.
Technology Characteristics 
Characterist ics of prospective technologies such as the seasonality of op-
erat ions, the extent of employment creat ion or d isplacement, and sex
bias have nu t r i t i ona l consequences. The effects are o f ten complex. D i f -
ferent characteristics imp ly d i f ferent energy expendi ture pat terns, wh ich
may or may not coincide w i t h f ood avai labi l i ty . D i f f e ren t characteristics
also can have d i f ferent ia l impacts on household i ncome, wh ich in t u rn
may inf luence nu t r i t iona l status.
To conclude this section on n u t r i t i o n , we re tu rn to the seasonality o f
labor demand , one technology characterist ic that has received consid-
erable a t ten t ion in the l i te ra ture. India 's S A T w i t h h igh popu la t ion dens-
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i t ies is substant ial ly d i f fe rent f r o m A f r i ca ' s S A T , and the recommendat ion
of Chambers (1982), Longhurs t and Payne (1979), and L i p t o n (1983a)
that i m p r o v e d technologies should avo id exaggerat ing labor peaks in the
wet season lest energy balances be upset does not do just ice to the p r o -
duc t ion context in these study vi l lages. To advocate as Longhurs t and
Payne do—appropr ia te mechanizat ion , chemical weed c o n t r o l , and use
of h igh-y ie ld ing variet ies that are less t ime constra ined in the wet seasons
when energy balance is apparent ly negat ive—is to ignore three consid-
erat ions.
F i rs t , creat ion of labor peaks is one of the few avenues whereby la-
borers can expect to increase the i r wage rates and emp loyment oppor -
tuni t ies. W i t h expendi ture elasticit ies of demand fo r calories a round 1.0
fo r low- income groups in ru ra l I n d i a , creat ion of wet season labor peaks
and consequent wage and emp loyment increases cou ld result in a net
improvement in nu t r i t i ona l status. Landless and smal l f a rm fami l ies , w h o
rely most ly on wage labor f o r the i r sustenance, w o u l d benef i t most .
Labor-sav ing technologies can on ly make the i r economic pos i t ion worse.
Second, in si tuat ions where soils such as the Sholapur Ver t iso ls , wh ich
are spread over large tracts in S A T Ind ia , have a h igh mois ture-ho ld ing
capaci ty, peak labor activi t ies occur most ly in the d ry season of surplus
f o o d grain avai lab i l i ty , as crops are g rown in that season on residual soil
mois ture . In such agrocl imat ic env i ronments and in vil lages w i t h consid-
erable i r r i ga t ion , a t rade-of f between add i t iona l w o r k act iv i ty in the peak
labor per iods and energy balance is no t inev i tab le . The p rob lem main ly
emerges in areas such as Au repa l l e that have Al f iso ls ( red soils) w i t h low
mois ture-ho ld ing capacity and l i t t le i r r i ga t ion , where crops are g rown
on ly in the wet season, corresponding to the pe r iod when food gra in
avai labi l i ty is low and labor demand h igh . To a lesser extent , seasonality
rears its head in regions such as A k o l a that have med ium-deep to shal low
Vert iso ls w i t h moderate mois ture-ho ld ing capacity. H e r e , as in D o k u r ,
crops are g rown dur ing bo th wet and dry seasons.
F ina l l y , seasonality d id no t exp la in much of the var ia t ion in calor ie
in take or in an thropomet r ic status among ind iv iduals in the study vi l lages.
I f seasonality were an impor tan t de terminant of calor ic in take and an-
th ropomet r i c status, then the case fo r pay ing more a t ten t ion to peak
season energy expendi tures of d i f ferent technologies w o u l d be much
stronger.
Food Securi ty
I m p r o v e d technologies can have consequences fo r f o o d securi ty at several
levels. A t the m ic ro leve l , imp roved technologies can affect the var iab i l i ty
o f household income and consumpt ion ; a t the more macro leve l , they
can inf luence the var iab i l i t y in regional and nat iona l p roduc t i on . W i t h
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regard to agr icu l tura l research, the pol icy ob ject ive of f ood security is
synonymous w i t h y ie ld stabi l i ty , wh ich f igures in the mandate o f many
crop research inst i tutes, par t icu lar ly those located in var iable p roduc t ion
env i ronments l ike India 's S A T .
Agr i cu l t u ra l research on bo th management practices and genetic im-
provements has impl icat ions for y ie ld stabi l i ty . For example, in West
Af r i ca 's S A T improv ing soil fe r t i l i t y in general and enhancing phospho-
rous avai labi l i ty in part icular appear to be the most effect ive means to
achieve y ie ld stabi l i ty in the short te rm ( M c l n t i r e and Fussell 1985). In
this sect ion, we focus only on genetic improvement as a means to achieve
y ie ld stabi l i ty.
Increased produc t ion var iab i l i ty can f low f r o m t w o y ie ld-der ived
sources: increased y ie ld variance at the f a rm level and higher y ie ld co-
variances across regions, ref lect ing a g rowing s imi lar i ty of var ieta l tech-
nology. The outstanding example, described ear l ier in this chapter , o f
var ieta l change increasing produc t ion covariance in Ind ian agr icul ture
was the outbreak of downy mi ldew on the f i rs t series of pear l mi l le t
hybr ids in the early 1970s. Since the advent of the green revo lu t i on ,
sorghum yields have also become increasingly covar iate across the ma jo r
growing distr icts (Wa lke r 1989a). Increasing covariance is to be expected
because the most popular and wide ly g row hybr ids are descended f r om
the same male parent .
At the nat ional leve l , a jud ic ious mix of in te rnat iona l t rade and storage
policies can cost effect ively offset most i f not a l l the instabi l i ty costs of
increasing y ie ld covariance. In the absence of eff ic ient pol ic ies, invest ing
in crop research to main ta in and enhance resistance to y ie ld reducers and
to broaden genetic var ia t ion w i l l have add i t iona l s tabi l i ty benefits over
and above returns to increased p roduc t ion . A more regional ly or iented
var ieta l release strategy could also help in p rov id ing mater ia l more local ly
suited to the specific requirements of d i f ferent regions, thus reducing the
scope for covariate outcomes. In any case, more covar iate regional yields
were probab ly a smal l pr ice to pay fo r p roduc t iv i t y g r o w t h a t t r ibu ted to
the sorghum and pear l mi l le t hybr ids.
In this sect ion, we focus on y ie ld stabi l i ty a t the f a r m leve l . A l t h o u g h
much discussed, y ie ld stabi l i ty is conceptual ly and empi r ica l ly elusive
(Ande rson , Haze l , and Evans 1986). Be fore examin ing the microcon-
sequences of y ie ld var iab i l i t y , we br ief ly describe some of the conceptual
and measurement ambigui t ies in the next subsect ion.
Yield Stability: Concept and Measurement 
To economists, more stabi l i ty (at least in theory ) impl ies ei ther a fa l l in
var iance, ho ld ing mean y ie ld constant, or a decrease in the incidence of
lower-y ie ld ing outcomes fo r a given mean y ie ld . B u t , in pract ice, y ie ld
stabi l i ty is not easily cast in the economist 's j a rgon of "mean-preserv ing
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spreads" to def ine r isk (Rothsch i ld and St igl i tz 1970). W h e n farmers
change var iet ies, mean yields are almost always af fected, imp l y i ng a mean-
var iance t rade-of f .
These di f ferences in concept are i l lus t ra ted by the f requency d is t r i -
but ions o f y ie ld f o r hypothet ica l t rad i t iona l ( T ) and imp roved ( I ) var iet ies
in f igure 10.4. T h e r isk analyst feels at home in panel a. T h e mean yields
of T and I are the same, and swi tch ing f r o m T to I is unambiguous ly
accompanied by increasing y ie ld var iance. W h a t many peop le , inc lud ing
many b io log ica l scientists, mean by y ie ld stabi l i ty is represented in panel
b. Chang ing f r o m T to I is character ized by a reduc t ion in low-y ie ld ing
outcomes and , in the process, mean y ie ld also increases. U n d e r more
favorable cond i t ions, I is also somewhat more inpu t responsive than T.
In panel b, var iety I cou ld be the result of screening or breed ing fo r
sources of resistance to b io t ic and abiot ic stress. M o v i n g f r o m T to I in
panel b is clearly economical ly benefic ial (assuming costs do no t change
and I does no t fe tch an in fe r io r pr ice to T) because mean y ie ld increases.
Panels a and b do no t begin to exhaust the conceptual and empi r ica l
def in i t ions o f y ie ld stabi l i ty . To p lant breeders, y ie ld instabi l i ty is iden-
t i f ied w i t h y ie ld crossovers, depic ted in panel c of F igure 10.4. Inpu t -
responsive var ie ty I w i t h h igher y ie ld potent ia l per fo rms bet ter in higher-
y ie ld ing env i ronments , wh i le T w i t h lower y ie ld potent ia l gives heavier
yields than I in the lower -y ie ld ing env i ronments .
W h a t is the incidence of crossovers? Crossovers are usually measured
f r o m mul t i loca t iona l t r ia l data. T h e mean y ie ld at each locat ion is the
env i ronmenta l index. Inferences on crossovers and on y ie ld stabi l i ty are
o f ten di f f icu l t to d raw because the emphasis in mu l t i l oca t iona l var ie ta l
test ing is on adaptab i l i t y ; that is , wh ich cul t ivars y ie ld we l l in wh ich
locat ions. H o w we l l they y ie ld over t ime is very much a secondary issue.
Ent r ies are seldom repeated fo r more than a few years; there fo re , t ime
series data on var ie ta l per formance are rare ly avai lable. W h e n such data
are avai lable, var ia t ion across space (adaptab i l i ty ) and var iab i l i t y over
t ime (stabi l i ty) are con founded in the standard regression app roach—
classic references are Yates and Cochran (1938), F in lay and W i l k i nson
(1963), and Eberhar t ad Russel l (1966)—used by p lant breeders to ana-
lyze var ie ta l test ing data (Evenson et a l . 1979; Binswanger and Barah
1980). A d d i t i o n a l l y , i n fo rma t i on (o ther than on y ie ld) on ra in fa l l , disease
and pest inc idence, and o ther y ie ld reducers is usual ly no t co l lec ted; thus,
in te rp re ta t ion of data f r o m large cooperat ive var ie ta l test ing tr ia ls is o f ten
prob lemat ic at best.
A second ma jo r empi r i ca l p r o b l e m is that the test ing env i ronments
are o f ten no t representat ive of fa rmers ' f ie lds. T r i a l results are usually
skewed t owa rd the h igher-y ie ld ing env i ronments in panel c . Mos t m u l -
t i locat iona l var ie ta l test ing is done in re lat ive ly we l l -p ro tec ted , fer t i le
env i ronments . Some nat iona l var ie ta l test ing programs also st ipulate that
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mean t r ia l yields have to exceed threshold levels, such as the nat ional
average, before they are subjected to analysis. Such requi rements mean
that l i t t le i f any in fo rmat ion is gathered on the t ru l y low-y ie ld ing env i -
ronments. Breeders have to make sure that the i r mater ia l does we l l in
the bet ter env i ronments , otherwise the chances of release are remote .
F ina l ly , and this is p r imar i l y a p rob lem of in ternat iona l centers, the rate
of response ( i n the re tu rn of i n fo rmat ion on var ie ta l y ie ld tr ials) is usually
Figure 10.4 Alternative definitions of yield stability
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much less than 100 percent . T h e potent ia l cor re la t ion of nonresponse
w i t h the lower -y ie ld ing locat ions fu r the r biases the results t o w a r d the
higher-y ie ld ing env i ronments .
Research repor ted in Ba rah et a l . (1981) is fa i r l y indicat ive of the type
of results one obtains w i t h large, mu l t i l oca t i on , mu l t i year data sets. T h e
2 : 1 standard dev ia t ion : mean t rade-of f ra t i o—the inverse of Z in table
8.2—ref lected in fa rmers ' in termedia te ly to moderate ly r isk-averse
choices in the exper imenta l games in table 8.3 was used to evaluate
sorghum var ie ta l per formance in y ie ld and variance dimensions. T h e
variance of c rop yields was par t i t i oned in to two components : s tabi l i ty
over t ime and adaptabi l i ty across locat ions (Binswanger and Barah 1980).
Three variet ies and two hybr ids were r isk ef f ic ient ; that is , no o ther
genotype achieved the same mean y ie ld and also had a lower standard
dev ia t ion or f o r a g iven level of standard dev ia t ion had a higher y ie ld .
The pre fer red cu l t ivar by in termediate ly to moderate ly r isk-adverse f a rm-
ers was C S H - 5 , the highest-y ie ld ing genotype. Rankings based on r isk
per formance and y ie ld were h ighly corre la ted. For this data set, there
was l i t t le conf l ict between y ie ld potent ia l and stabi l i ty . G i ven the array
of y ie ld reducers that attack hyb r id sorghum in farmers ' f ie lds in the study
vi l lages, one wonders whether these results w o u l d ho ld up in less p r o -
tected condi t ions.
A contrast ing result is ob ta ined f r o m a very large and comprehensive
groundnut exper imenta l data set in wh ich entr ies were systematical ly
submi t ted to bo th favorable and unfavorable states of nature (Rao and
Wi l l i ams 1985; R a o , W i l l i ams , and Singh 1985). Treatments consisted of
twelve patterns o f d rought w i t h eight intensit ies w i t h i n each pat te rn g iv ing
ninety-six states of nature . The crossing var ie ta l response l ine in f igure
10.5 suggest a substantial t rade-of f in r isk and y ie ld potent ia l (Bai ley
1988). U n d e r the more favorable events, where mean average yields
across al l entr ies are h igher , variet ies such as ent ry number 8, w i t h h igher
y ie ld po ten t ia l , p e r f o r m we l l . U n d e r more adverse condi t ions, some va-
riet ies ( l i ke number 5 ) , w i t h lower y ie ld po ten t ia l , do bet ter . W h e n con-
di t ions are harshest, the y ie ld of some of the h igh potent ia l variet ies is
n i l . Depend ing on the relat ive incidence of these events, i t w o u l d be
bet ter to g row the h igh-y ie ld potent ia l types in some env i ronments , the
lower but less var iable y ie ld ing ones in others. N o t surpr is ingly, crossovers
are more l ike ly to be repor ted in crops accl imated to harsh g row ing
condi t ions. Fo r example , crossovers have been documented in bar ley in
the a r id t ropics under marg ina l g row ing condi t ions (Wel tz ien and Fisch-
beck 1985).
T h e demonst ra t ion that crossovers con t r ibu t ing to y ie ld instabi l i ty are
l ike ly in some S A T env i ronments begs several questions about the i r we l -
fare consequences. C o u l d less var iab ly y ie ld ing var ie ta l technologies im-
prove the wel fare of f a rm households by generat ing substant ial reduct ions
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in the var iab i l i ty of household income and consumpt ion? C o u l d such
var ieta l technologies have sizable r isk benefits fo r Ind ia 's S A T over and
above the i r consequences on ou tpu t , equ i ty , and nu t r i t i on? Those ques-
t ions are addressed in the next two subsections. The i r answers te l l us
something about the desirabi l i ty of y ie ld stabi l i ty per se.
Consequences of Improved Yield Stability for Farm Households 
Farm level benefits to enhancing y ie ld stabi l i ty can be d iv ided in to two
components (Newbery and Stigl i tz 1981). Risk benefits measure what the
farmer wou ld be w i l l i ng to pay to achieve a less var iable income and
consumpt ion st ream. As po in ted out in chapter 8 , how much farmers w i l l
be w i l l i ng to pay depends on thei r preferences fo r r isk t ak ing , thei r per-
ceptions o f how much al ternat ive technological opt ions w o u l d buy in terms
of lessened household income var iab i l i ty , and the i r ab i l i ty to adjust to
those income risks th rough transactions in credi t and asset markets and
changes in storage. Transfer benefits are associated w i t h a longer- term
impact and are largely re lated to how more stable-yielding variet ies and
hybr ids of fer r isk-averse farmers oppor tun i t ies to p lant large areas of the
crops fo r wh ich such cult ivars have been released.
The magni tude of r isk benefits can be assessed by repeat ing the simple
s imulat ion that we carr ied out in chapter 8 fo r c rop insurance (Wa lke r
1989b). We direct our a t tent ion to the sample households that p lanted
the c o m m o n cropp ing systems l isted ear l ier in that chapter. Compar ing
the coefficients of var ia t ion of household per person income w i t h and
w i thou t y ie ld stabi l i ty gives a good approx imat ion of the size of r isk
Figure 10.5 Crossovers in yield of selected groundnut varieties in different production
environments
Source: Bailey (1988:182, figure 7.6).
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benefits der ived f r o m reduc ing y ie ld var iab i l i ty o f a c o m m o n c rop . In
o rder to make the case as favorable as possible fo r y ie ld s tab i l i ty , we
assume that y ie ld stabi l i ty is equivalent to zero var iance; that is , each
household receives its s imple mean y ie ld each year over the per iod of
analysis.
I f perfect y ie ld stabi l i ty signif icant ly decreases f luctuat ions in labor
demand , r isk benefits to producers w i l l be underest imated. S imi la r ly , to
the extent that imp roved y ie ld stabi l i ty results in less f luctuat ions in area
p lanted to the stabi l ized c rop , our par t ia l result cou ld understate longer-
te rm r isk benefi ts. Nevertheless, perfect y ie ld stabi l izat ion is an ext reme
assumpt ion. Presently and i n to the foreseeable f u tu re , i t is no t even
remote ly feasible in d ry land agr icul ture in Ind ia 's S A T . Such an ext reme
scenario should more than compensate fo r the par t ia l focus of the analysis
to be biased toward underest imat ing r isk benefits.
Fo r that ex t reme case of per fect ly stable y ie lds, we see in table 10.6
that the r isk benefits range f r o m modest to negl ig ib le. Fo r no c rop does
the mean p ropo r t i ona l r isk p r e m i u m exceed 5 percent of mean household
income. I ron ica l l y , r isk benefits are highest in i r r igated paddy , the crop
w i t h the lowest mean CV o f y ie ld in table 10.6. T h e impor tance o f paddy
in household income largely explains this counter - in tu i t i ve resul t .
Fo r the c o m m o n d ry land crops, the largest r isk benefits w o u l d accrue
f r o m stabi l iz ing the yields o f castor in A u r e p a l l e ; however , perfect y ie ld
stabi l izat ion w o u l d on ly reduce household income var iab i l i t y by about 5 
percent. Such a modest change w o u l d be equivalent to less than 2 percent
o f mean household income.
In l ight of the discussion in chapter 8, these results are no t surpr is ing.
T h e size of the r isk benefits is l im i t ed by the impor tance of o ther sources
Table 10.6. Simulated risk benefits from perfect crop yield stabilization
Crop
lrrigated
paddy
Castor
Sorghum
Sorghum
Cotton
Hybrid
sorghum
Village
Aurepalle
Aurepalle
Aurepalle
Shirapur
Kanzara
Kanzara
Farms
(N)
9
23
21
21
26
18
Mean
Yield
Variability
(% CV) 
31
68
66
69
44
66
Mean
Household
Income
Variability
(% CV) 
46.6
44.8
34.4
34.0
33.0
34.4
Mean
Reduction
in
Household
Variability
(% CV) 
15.4
4.4
1.0
-3 .9
0.8
0.6
Mean
Proportional
Risk
Premium
(% CV)a
2.9
1.2
0.2
-0 .2
0.2
0.3
a% of mean household income from 1975/76-1983/84.
Source: Walker (1989b).
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of household income; namely , labor earn ing, a mul t ip l i c i t y of c ropp ing
systems, and area var iab i l i ty characterist ic of d ry land agr icul ture.
The transfer benefits are not as easily measured and are very locat ion
specific. F r o m our ear l ier discussion of the c o m m o n cropp ing systems in
chapter 3 and f r o m the r isk analysis in chapter 8, we expect that of the
c o m m o n c ropp ing systems the transfer benefits w o u l d be largest fo r hyb r id
sorghum in the A k o l a reg ion. Compared to its chief compet i tor ( the
cotton/pulse in te rc ropp ing systems), hyb r i d sorghum is characterized by
signif icantly greater y ie ld and revenue var iab i l i ty . F o r m 1975/76 to 1980/
81 sole-cropped hyb r id sorghum was more prof i tab le by about Rs 150
per hectare than the cot ton in tercropping systems, bu t the coeff icient of
var ia t ion of net c rop income was also greater—91 compared to 58 percent.
We w o u l d expect that the release of more yield-stable cul t ivars w o u l d be
accompanied by an area shift out of co t ton and in to hyb r i d sorghum. For
example , a 30 percent reduct ion in the coeff ic ient of var ia t ion of hyb r id
sorghum y ie ld , ho ld ing mean y ie ld constant and assuming mean levels
of r isk aversion est imated in the exper imenta l games descr ibed in chapter
8, w o u l d lead to an in i t ia l increase of 46 percent in area p lanted to
sorghum (Wa lke r and Subba Rao 1982b). Because the demand for
sorghum is pr ice inelastic, these in i t ia l t ransfer benefits w o u l d be eroded
by sorghum price falls in subsequent per iods as the benefi ts w o u l d in-
creasingly be t ransferred to sorghum consumers. La te r , in response to
changing prices s temming f r o m those supply and demand changes, land
w o u l d be shi f ted back to co t ton . Ove ra l l , the gains, especial ly the r isk
benefi ts, f r o m improv ing y ie ld stabi l i ty at the f a r m level are smal l .
Conclusions
In spite o f relat ively h igh popu la t ion densit ies, land improvements in
dry land agr icul ture face stif f compet i t ion f r o m we l l and tank i r r iga t ion in
the process of agr icul tural intensi f icat ion. T h e pro f i tab i l i t y of such im-
provements hinges on new components, such as cheap, easy to apply
sealants to cost effect ively reduce seepage, becoming avai lable. A more
selective approach is also needed to order locat ion specif ici ty so that land
and water management components respond d i rect ly to physical con-
straints perceived by farmers.
An advocacy fo r technology target ing to accommodate the diverse
needs of fa rmer groups w i t h regions was f ound wan t ing on several counts.
O u r lack of enthusiasm fo r technology target ing was based on the sur-
pr is ing degree of par i ty in the factor use rat ios between large and smal l
f a rm groups, the absence of readi ly explainable behav iora l differences in
r isk at t i tudes, and an appreciat ion fo r the costs of i nnova t ion . Policies
wh ich are a imed at enhancing the per formance of factor markets and the
accessibil ity by owners of smal l farms to them are l i ke ly to be more
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successful in achiev ing a mo re equi table d is t r ibu t ion of the benefi ts to
technological change than are at tempts to design basically d i f fe rent ia ted
technologies f o r smal l farms.
Tha t is no t to say that i t is undesirable to have dif ferences in the degree
or intensi ty of use of technology among farms of d i f ferent sizes. Several
authors ( R y a n and Subrahmanyam 1975; M a n n 1977; W a l k e r 1981b;
Byer lee and Hesse de Polanco 1986) have demonst ra ted the value of a 
gradient approach to technology ver i f icat ion and extension to p rov ide
more i n f o rma t i on on wh ich clusters o f practices are most pro f i tab le and
compat ib le w i t h fa rmer circumstances.
T h e need fo r assessing the di rect emp loyment consequences of tech-
nological change w i l l cont inue to be greater in i r r igated than in d ry land
agr icu l ture. We were qu i te pessimistic that t rac tor iza t ion and herbicides
w o u l d make the i r presence fe l t on d ry land c ropp ing in the study vil lages
in the near to m e d i u m - t e r m fu tu re .
T u r n i n g to n u t r i t i o n , the ma in effect of agr icu l tura l research on nu-
t r i t iona l status w i l l s t i l l be der ived f r o m produc t i v i t y gains increasing
commod i t y supply , p lac ing d o w n w a r d pressure on consumer prices. Be-
cause preferences fo r f ood grains vary considerably by region in Ind ia 's
S A T , more i n fo rma t i on on regional demand is needed to gauge the size
of these effects f r o m technological change in d i f ferent commodi t ies .
W h i l e the consequences of y ie ld-enhancing agr icu l tura l research on nu-
t r i t i ona l status are no t k n o w n w i t h a great deal of prec is ion, the results
in chapter 9 and in this chapter clearly indicate that nu t r i t i ona l wel fare
in the study vi l lages is governed by the consumpt ion of m i l k , r ice , wheat ,
and the coarse cereals. Ag r i cu l t u ra l research per se may not be that
effect ive in leveraging solut ions to the widespread v i tamin A and C de-
f ic iencies documented in chapter 9.
T h e results in the nu t r i t i on section are also consistent w i t h assigning
a m i n o r ro le to commod i t y and technology characterist ics in agr icu l tura l
research in Ind ia 's S A T . The except ion to that general izat ion is f ood
qua l i t y , wh ich does no t lose its impor tance a l though the regions and the
households are poor . Even fo r resource-poor households in the study
vi l lages, exempl i f ied by landless laborers in A u r e p a l l e , w h o refuse to
receive i n - k i nd wages in hyb r i d so rghum, f o o d qual i ty as ref lected in
consumer preferences is an impor tan t considerat ion that inf luences var-
ieta l per formance in the marketp lace.
In genera l , focusing on crop y ie ld stabi l i ty ( i n its purest sense of re-
duced y ie ld var iance fo r the same mean y ie ld) to d imin ish var iab i l i ty in
household income and consumpt ion is a misguided means to an end .
Reduct ions in the var iance of y ie ld fo r a g iven level o f y ie ld w o u l d no t
have con t r ibu ted appreciably to dampen ing f luc tuat ions in income fo r
the panel households in the cont inuous study vi l lages.
M e a n y ie ld and pro f i tab i l i t y should remain f ron t and center on the
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agenda of object ives. Economic gains f r o m research by breeders, pa-
thologists, entomologists, and physiologists w i l l usually be manifested in
the f o r m of higher mean yields.
Deemphasiz ing stabi l i ty per se also means that the cost of not gather ing
in fo rmat ion on var ietal per formance in low-y ie ld ing environments rep-
resentative of farmers ' condit ions w i l l be ref lected in the loss in mean
yields when crossovers are pronounced. W h a t is sacrif iced in pure y ie ld
stabi l i ty ( for a constant mean y ie ld) w i l l on ly be of ter t iary impor tance.
We w o u l d expect that these results wou ld apply to o ther regions in
India 's S A T where land is scarce and labor markets are reasonably we l l
developed. Risk benefits der ived f r o m enhancing y ie ld stabi l i ty cou ld be
considerably higher in the land abundant economies of A f r i ca ' s S A T ,
where factor and product markets are in a much more rud imenta ry state
of development .
Part Four S y n t h e s i s
We now assemble the empi r ica l evidence f r o m the study vil lages to rev iew
the condi t ions and thei r associated impl icat ions that set Ind ia 's d ry land
semi-ar id t rop ica l agr icul tural regions apart f r o m i r r igated or more h u m i d
t rop ica l env i ronments of higher p roduct ion potent ia l and assess the pros-
pects fo r land r e f o r m , labor absorpt ion, technical change, and regional
agr icul tura l development . The book closes w i t h our thoughts on one
neglected publ ic good that is not in t imate ly re lated to the par t icu lar i ty
of d ry land agr icul ture: ru ra l heal th care and re lated in f rast ructure, in-
c luding vi l lage sanitat ion and drainage.
Particularity
Some dist inguishing features of India 's S A T apply to other semi-ar id
regions of the w o r l d ; others are unique to I nd i a , wh ich has a large and
fa i r ly wel l - in tegrated nat ional economy and h igh popu la t ion densit ies;
and yet others wou ld be shared w i th areas of unrel iable i r r igat ion such
as the ta i l end of command schemes where the supply of water is uncer ta in .
Rainfall Uncertainty at Planting 
Perhaps more than any other feature, ra in fa l l uncerta inty at sowing on
soils devo id of mois ture distinguishes d ry land agr icul ture in the S A T .
W h e n the onset of the monsoon is errat ic, farmers o f ten make early and
midseason correct ions in thei r cropping pat tern to adjust to emerging
ra in fa l l events. In extreme cases, par t icu lar ly in vi l lages fed by tanks
dependent on seasonal runof f , land is fa l lowed in the ra iny season i f early
season ra in fa l l is sparse. Thus , in drought years, the actual c ropp ing
pat tern may bear fa int resemblance to what was p lanned. H igher ra infa l l
uncerta inty at p lant ing induces area var iab i l i ty , wh ich o f ten looms larger
in cond i t ion ing crop income volat i l i ty than f luc tuat ions in y ie ld .
Several impl icat ions fo l l ow . Fi rst , as discussed in chapter 8, crop i n -
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surance in large measure does not w o r k because i t cannot be easily and
cost ef fect ively mod i f ied to address area var iab i l i ty . Second, seasonal
c rop loan scales re l ied on by commerc ia l banks and cooperat ives to al-
locate credi t to farmers are on ly no t iona l because of the divergence be-
tween p lanned and actual area. L i kew ise , t y ing credi t to inputs becomes
even less at t ract ive as the chances of economic use of i n - k i nd loans are
no t un i t y . The returns to enforc ing str ict seasonal repayment d isc ip l ine,
par t icu lar ly in areas w i t h some scope fo r doub le c ropp ing across seasons,
are also d imin ished because the economical ly op t ima l decision may be
to no t p lant the c rop fo r wh ich the loan was taken .
Greater f lex ib i l i ty in lend ing is requ i red to cope w i t h ra in fa l l uncer-
ta in ty at p lan t ing . Single loan disbursements fo r the ent i re c ropp ing year
and an emphasis on the general credi tworth iness of the bo r rower are
consistent w i t h the spir i t of a more f lex ib le lend ing approach.
Ra in fa l l uncer ta inty at p lant ing also has impl icat ions fo r agr icu l tura l
research. I t prevents farmers f r o m pu t t i ng the i r preferences and ideas on
desirable c rop rotat ions in to pract ice. Thus , the value of agronomic re-
search on cheaply adding n i t rogen to the c ropp ing system though a low-
cost, legume-cereal ro ta t ion is eroded because farmers in a var iable p ro -
duc t ion env i ronment cannot always adhere to a recommended ro ta t i on .
M o r e impor tan t , where area var iab i l i ty is h i gh , reduct ions in y ie ld
var iab i l i ty th rough the generat ion and d i f fus ion of more stable y ie ld ing
genotypes are less l i ke ly to translate in to reduced crop income var iab i l i t y .
In summary , the need to make c rop choices based on ra in fa l l i n fo rma t ion
emerging at p lant ing makes i t much more d i f f icu l t to come to gr ips (e i ther
th rough publ ic po l icy or agr icu l tura l research) w i t h the p rob lem of y ie ld
r isk endemic to d ry land arable fa rm ing in Ind ia 's S A T .
In East and West A f r i ca ' s semi-ar id t rop ics, agrocl imatologists have
been able to show that e i ther ear ly aseasonal rains or an early onset of
the ra iny season are associated w i t h a longer and wet ter g row ing season
(Stewart 1988; I C R I S A T 1987: 264-266) . I f this p r io r i n fo rma t i on cou ld
be fashioned i n to t ime ly and rel iable extension advice fo r fa rmers , i t
cou ld improve mean c rop y ie ld per formance and reduce its var iance.
Present ly, the promise of such response fa rm ing concepts is largely un-
fu l f i l l ed . M o r e on-stat ion research and on - fa rm va l ida t ion are needed to
determine the scope f o r capi ta l iz ing on such i n fo rma t i on . In Ind ia 's S A T ,
agrocl imatologists have no t been able to document that p remonsoon
ra in fa l l or the date of in i t i a t ion of the monsoon is strongly associated
w i t h the length and wetness of the g row ing season.
Soil Heterogeneity and Location Specificity 
As described in chapter 3, i r r iga t ion is a homogeniz ing inf luence on lands
in the study vi l lages. In genera l , d ry land soils w i t h i n and across vi l lages
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displayed much greater spatial var ia t ion in soi l t ype , as perceived by
farmers and scientists, than i r r igated soils.
A l t h o u g h the empir ica l fact of greater soi l heterogeneity in dry land
regions appears to be transparent and innocuous, some of its pol icy im-
pl icat ions are subt le. For example, soi l heterogenei ty affects the p ro -
pensity of heirs to par t i t ion f ields at inher i tance and there is every reason
to expect that spatial soil var ia t ion w o u l d act as a f r i c t ion to the imple-
menta t ion of publ ic-sector land consol idat ion because the ease of s t r ik ing
an agreement on the fair value of a p lo t is re lated to how much that p lo t
is perceived to be l ike others in the vi l lage. In the i r r igated nor thwest ,
where consol idat ion programs have been successful, spatial soi l var iat ion
w i th in vil lages is not marked .
Soil heterogeneity can also impinge on the success or fa i lure of sta-
b i l izat ion pol icies such as crop insurance. To prevent farmers f r o m tak ing
unfa i r advantage of the p rog ram, y ie ld estimates on wh ich indemni t ies
are based should be der ived f r o m a sampl ing f rame on a w ider geographic
area. The greater the degree of soil heterogenei ty the larger the sample
size and resul t ing administrat ive cost and the lower the correspondence
between the farmer 's and the regional ly est imated y ie ld . Hence , soil
heterogeneity increases the cost of c rop insurance or results in reduced
demand as farmers realize that the pat tern of benefits based on regional
measured yields w i l l not be highly corre lated to the i r y ie ld var iab i l i ty .
O the r impl icat ions of soil heterogeneity in d ry land agr icul ture are
s t ra ight forward. Aggregat ing components in to large, u n i f o r m technology
packages is not as attract ive an approach to disseminate technical change
as in i r r igated agr icu l ture, where soils are more homogeneous. Var ious
parts of the package break down as soil heterogenei ty increases. Cost
effect ive soi l conservat ion and land and water management practices are
of ten highly locat ion specific. M o r e f ine ly tuned opt ions have to be p ro -
v ided to d ry land farmers; hence, regional and local adapt ive research
atta in re lat ively more prominence than in i r r igated agr icu l ture.
Target ing is one theme related to locat ion specif icity that threads its
way th rough many chapters o f this book . O u r recogn i t ion o f the impor -
tance of spatial var ia t ion across fields w i th in a v i l lage, across vil lages
w i th in regions, and across regions w i th in Ind ia 's S A T does not translate
in to enthusiasm fo r target ing agr icul tural research and developmenta l
pol icy at groups d i f ferent ia ted on household resource endowments or
personal characteristics w i t h i n a vi l lage. O u r lack of advocacy fo r such
target ing is founded on empir ica l f ind ings, inc lud ing the par i ty of factor
use intensit ies across farm-size groups, the fa i lure of household resource
endowments or personal characteristics to account f o r much of the var i -
a t ion in several behaviora l aspects such as r isk preferences, the ub iqu i tous
nature of d ietary v i tamin A and C deficiencies, and the d i f f icu l ty in
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del ineat ing mean ing fu l topologies w h e n the incidence of stochastic pov-
erty is as h igh as i t is in the more r isky p roduc t ion regions.
We also saw that sel f - target ing pub l ic works programs, such as the
Maharasht ra E m p l o y m e n t Guarantee Scheme, can be successful in se-
lect ing fo r the poorer households, wh ich par t ic ipate more act ively than
the r icher households. Publ ic d is t r ibu t ion of coarse grains du r ing t imes
of d rought cou ld be another candidate fo r sel f - target ing. O the r f ind ings,
such as the wage p r e m i u m confer red on m e n w i t h bet ter nu t r i t i ona l status,
raise the issue of the feasibi l i ty of target ing when i t is in the economic
interest o f the fami ly to feed some members bet ter than others.
Nonetheless, we d id observe instances when target ing cou ld have
he lped redress the effects of d isc r im ina t ion , favo r i t i sm, or poor marke t
access. W i d o w s , usually late in the fami ly l i fe cycle, were clearly disad-
vantaged in the a l locat ion of c red i t , especially f r o m inst i tu t iona l sources.
One- to- three-year-o ld ch i ldren general ly d id not fare wel l in the d is t r i -
bu t i on o f f ood re lat ive to the i r requi rements and those o f o ther household
members . T h e ranks o f the persistently poor were d ispropor t ionate ly
f i l led by members of the H a r i j a n commun i t y . Casual observat ion since
1975 suggests that af f i rmat ive act ion programs have helped improve the
wel l -be ing of members of that commun i t y and that those programs are
st i l l needed.
Synchronic Timing of Operations 
The requ i rement fo r t imeliness in d ry land agr icu l tura l operat ions, par-
t icu lar ly the na r row p lant ing w i n d o w in the red-soi l v i l lages, means that
renta l markets fo r t ime-re la ted tasks do not develop or are great ly l im i ted
in scope. Poor ly developed renta l markets in t u rn imp ly that t rac tor izat ion
is unprof i tab le to al l but the largest farmers in the vil lages because t i l lage,
p lan t ing , and cu l t i va t ion have to be carr ied out in t ime ly fashion. M e c h -
anizat ion w i l l be restr icted to operat ions such as thresh ing, wh ich are
usually not t ime-bound in d ry land agr icu l ture. Secularly dec l in ing f a rm
size also diminishes the pro f i tab i l i t y of t rac tor iza t ion . Because smal l trac-
tors and power t i l lers are not adapted to d ry land agr icu l ture , bu l lock draf t
should cont inue as the ma in power source in to the twenty- f i rs t century .
Covariate Risk in a Large Country 
T h e incidence of covar iate r isk in p roduc t ion and especially in consump-
t ion is less than we expected. Covar ia te r isk , abet ted by seasonali ty, in
p roduc t ion st i l l explains to a large extent why ro ta t ing credi t societies
w i l l no t f igure p rominen t l y in f inanc ing product ive investment in these
dry land agr icu l tura l regions, w h y moneylenders do not a l low the i r cl ients
to open t ime deposi t accounts, and why f inanc ia l i n te rmed ia t ion is l im i ted
in i n fo rma l vi l lage credi t markets (chapter 7) . B u t the expected c luster ing
or bunch ing together o f p roduc t ion and consumpt ion outcomes over t ime
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wi th in vi l lages, regions, or India 's S A T d id not ob ta in dur ing the study
per iod f r o m 1975 to 1985.
The enormi ty o f the Ind ian nat ional economy great ly dampened the
incidence of covariate r isk in product ion and consumpt ion. D rough t was
qui te local ized w i th in regions; in almost every year some villages were
ra infa l l def ic i t , others were ra infa l l surplus. Because of a large country
w i t h a re lat ively wel l - integrated nat ional economy, local ized or regional
drought d id not translate in to sharply r is ing f ood gra in prices. These
results contrast sharply w i th what usually occurs in West A f r i ca 's S A T ,
where greater ra infa l l covariance and small countr ies combine to accen-
tuate the potent ia l for covariate risk to manifest i tself in p roduc t ion and
consumpt ion .
Prospects
Land Reform 
O u r results strongly support Dantwala 's (1985) assessment that redis t r i -
bu t ion of land in these S A T villages w i l l not make a signif icant con t r i -
bu t ion to the eradicat ion of poverty even though its net effect on vi l lage
labor marke t par t ic ipat ion may lead to increased wage rates. Based on
the retrospective survey data, the p rob lem of an inequi tab le d is t r ibu t ion
of land holdings is much less today than it was at Independence. Popu-
lat ion increase and low rates of emigrat ion and occupat ional change,
coupled w i t h the impl ic i t legislative threats of tenancy acts and land cei l ing
laws, have resulted in a steep reduct ion in fa rm size fo r the biggest land-
owners since Independence.
That is not to say that one cannot f ind large landowners w i t h holdings
substantial ly exceeding the land cei l ing in some Ind ian S A T vi l lages. One
can. Bu t the p rob lem of a b imoda l d is t r ibut ion of holdings pales in com-
par ison to what one f inds in La t in Amer i ca or even in Pakistan. In many
vi l lages, l ike the ones we surveyed, Dantwala 's conclusion that enforce-
ment o f the land cei l ing legislat ion wou ld prov ide on ly enough land fo r
housing sites to landless famil ies rings t rue .
The case of agrarian re fo rm wou ld be stronger i f we had found large
effects of f a rm size on labor use intensity or land produc t iv i t y . The evi-
dence on bo th counts was weak.
Labor Absorption 
The correspondence between expansion in agr icu l tura l ou tput and em-
p loyment is seldom one to one, especially in d ry land agr icul ture. Elas-
t icit ies of employment w i t h respect to ou tput g row th of 0.15 to 0.45 for
dry land S A T crops such as sorghum and mi l le t are on ly about one- th i rd
to one-hal f the size of estimates (0.70 to 0.80) fo r largely i r r igated crops
l ike rice and wheat (Vyas and Ma tha i 1978; Sinha 1979; Tyag i 1981).
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Thus , in genera l , op t im ism about d ry land agr icul ture 's capacity to
absorb substant ial quant i t ies of labor th rough technical change and di-
versi f icat ion is unwar ran ted . B u t , l i ke much o f the discussion th roughou t
this b o o k , that general conclusion masks considerable reg iona l va r ia t i on .
A t one end o f the spec t rum, we have the ra infa l l -unassured Mahbubnagar
and Sholapur vi l lages where the hopes fo r absorb ing more labor are
p inned squarely on an expansion in i r r iga ted area. In tens i f icat ion on
i r r iga ted land is most v is ible in grape gardens in K a l m a n , where green
manur i ng is act ively pract iced to improve soi l fe r t i l i t y and st ructure.
G r e e n manur ing o f the ne ighbor ing d ry land f ie lds w o u l d be economica l ly
un th inkab le .
In the Sholapur v i l lages, farmers are locked in to the labor-extensive
pos t - ra iny season sorghum cropp ing system. G r o w i n g pos t - ra iny season
sorghum is st i l l the most cost ef fect ive way to meet local fodder requ i re-
ments given inadequate reg ional and nat iona l in tegra t ion in the marke t
f o r fodder . Ris ing u rban demand fo r m i l k has also fue led the der ived
demand fo r fodder and a l lowed pos t - ra iny season sorghum to re ta in its
compet i t i ve edge against compet ing c ropp ing systems. Un f o r t un a t e l y , fo r
the reasons l isted in chapter 3, the scope fo r technical change or i n ten -
si f icat ion in pos t - ra iny season so rghum, p lan ted under a receding mois-
ture reg ime, is rest r ic ted. M o r e o v e r , the constant threat of d rought erodes
the returns f r o m greater investments in d ry land c ropp ing systems sown
in the ra iny season. T h e extensive nature of the d ry land c ropp ing systems
in the Mahbubnagar and Sholapur vi l lages largely accounts fo r the f ind ing
that the response in labor use intensi ty to a p ropo r t i ona l change in assured
i r r iga t ion was f ive to ten t imes higher in these vi l lages than in the more
rainfal l -assured A k o l a vi l lages. The re fo re , in tensi fy ing labor use on i r -
r igated, cash-cropping systems offers the best hope fo r absorbing mo re
labor in agr icu l ture in these poor d ry land tracts.
I f g roundwater becomes less avai lable th rough overexp lo i ta t ion , f a r m -
ers in vil lages l i ke D o k u r o f l ow d ry land p roduc t i on po ten t ia l and w i t h
some groundwater resources may rue the day they decided no t to take
a greater interest in the i r d ry land agr icu l ture. B u t fo r n o w , agr icu l tura l
in tensi f icat ion means concent ra t ing resources on the smal l i r r iga ted h o l d -
ings a round dug wel ls.
D r y l a n d agr icu l ture can easily ho ld its o w n against i r r igated agr icu l ture
in the A k o l a vi l lages, where the ou t l ook fo r absorb ing more labor and
intens i fy ing p roduc t i on on d ry land is considerably br ighter . We docu-
men ted a modera te bu t sustained increase in labor use intensi ty der ived
f r o m the in tensi f icat ion w i t h i n d ry land c ropp ing systems and f r o m the
switch to mo re labor- in tensive ra in fed c ropp ing act iv i t ies. T h e pace o f
labor absorpt ion should cont inue to keep pace w i t h the rate o f popu la t i on
g row th i n the A k o l a vi l lages.
A t the br ightest end o f the prospect spec t rum, we have the ra in fa l l -
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assured Ver t i so l regions discussed in chapter 10. The widespread d i f fus ion
in the 1970s and 1980s of soybeans in rainfal l-assured central Madhya
Pradesh is the most salient example of a substantial recent change in
labor absorpt ion in dry land agricul ture in India 's S A T . Before more
labor- intensive soybean was in t roduced, the Vert iso ls were fa l lowed in
the ra iny season and sown in more labor-extensive wheat or chick-pea
in the pos t - ra iny season. Soybeans replaced ra iny season fa l low ing , and
in one year in three there is sufficient moisture in the upper soi l layers
to also establish a wheat c rop , thereby increasing c ropp ing intensi ty (Pan-
dey 1986). Because soybean was processed and expor ted , ou tpu t expan-
sion was not constrained by inelastic demand. A r e a increased f r o m less
than 10,000 ha in the early 1970s to more than 1 m i l l i on ha by the m i d -
1980s. I r r i ga t ion undoubted ly played a suppor t ing ro le , bu t much of the
ou tpu t expansion took place on dry land f ie lds in M a d h y a Pradesh. The
feasibi l i ty of repl icat ing the soybean experience in M a d h y a Pradesh to
other d ry land regions in India 's S A T is l im i ted because such untapped
produc t ion potent ia l exists in few other regions.
T u r n i n g to pol icy and labor absorpt ion, one cannot single ou t specific
sectorial pol ic ies, such as easy access and terms of credi t to the purchasers
of combine harvesters in the Punjab ( R a t h 1985), tha t d i rect ly impinge
on the prospects fo r labor absorpt ion in India 's S A T . T h e potent ia l for
subsidized mechanizat ion to hur t labor is c i rcumscr ibed by dec l in ing f a rm
size and the l im i ted opportuni t ies fo r renta l markets to deve lop fo r t ime-
bound operators. The choice of p roduc t ion act iv i ty should have a greater
bear ing on labor absorpt ion than the choice of technique w i t h i n an ac-
t i v i ty . For example, in response to labor marke t t i gh ten ing , the r is ing
popu lar i t y o f sunf lower and eucalypts in India 's S A T par t ia l ly stems f r o m
thei r more extensive and less seasonal demand fo r labor . T h e pol icy of
edible o i l self-sufficiency underscored in the Seventh F ive-Year P lan ,
wh i le a boon to poor S A T farmers, w o u l d fu r ther appear to c ircumscribe
the potent ia l fo r labor absorpt ion in d ry land agr icul ture in Ind ia 's S A T .
Several oi lseed crops are less intensive in thei r demand fo r l abo r—ground -
nut is an except ion—than other compet ing c ropp ing systems.
Ove ra l l , t hen , we are pessimistic about the prospects fo r signif icantly
absorbing more labor in d ry land agr icul ture in Ind ia 's S A T regions. B u t
i f the trends of the labor market t ightening apply on a w ider scale and
cont inue, labor absorpt ion w i th in agr icul ture w i l l be less of an issue than
it has been. Clear ly , o f f - fa rm labor demand must accelerate so less labor
is o f fered to employers in the vi l lage labor marke t .
Technical Change 
At the outset o f this book , we ci ted the g rowth rates o f cereal ou tpu t in
the study distr icts to show how their p roduct iv i ty per formance compared
to the rest o f India 's S A T . Assuming government commi tmen t to invest ing
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in agr icu l tura l research, ex tens ion, and ru ra l in f rast ructure does not
weaken , the recent h is tory on cereal p roduc t i v i t y per formance should be
a reasonably good guide to the ou t l ook fo r technical change in the short-
to med ium- te rm fu tu re .
T h e in ter reg iona l dispari t ies in the rates of technical change w i l l most
l i ke ly cont inue. In the A k o l a reg ion , the pace o f technical change should
outs t r ip the rate o f na tura l increase in the popu la t i on . T h e adop t ion o f
higher cost fer t i l i zer and pest con t ro l practices associated w i t h the d i f -
fus ion o f mode rn sorghum hybr ids w i l l f o r m the basis fo r the expansion
in cereal ou tpu t . M o r e impo r tan t , input-responsive and o f ten labor - in -
tensive cash crops such as shor t -dura t ion p igeon pea w i l l lay increasing
c la im to the product ive d ry land soils.
In the Mahbubnagar and Sholapur regions, the prospects fo r d ry land
agr icu l tura l g row th are considerably b leaker. Pearl mi l le t hybr ids and
improved oi lseed cul t ivars should cont inue to make headway in the red-
so i l , ra infa l l -unassured Mahbubnagar vi l lages. W h i l e such var ieta l change
is w i t h o u t quest ion economical ly beneficial and should no t be be l i t t l ed ,
its effects are o f ten masked by the var iab i l i ty and constra ined by the low
poten t ia l o f the p roduc t ion env i ronment . T h e uptake o f more costly
management practices associated w i t h such var ie ta l change w i l l be l im i ted
and slow unless such techniques clearly result in a lowered cost per un i t
o f ou tpu t . Advances in cereal p roduc t i v i t y w i l l be der ived largely f r o m
agr icu l tura l in tensi f icat ion in paddy p roduc t ion on smal l we l l - i r r iga ted
plots.
The prospects fo r even incrementa l var ie ta l change in cereal p roduc-
t i on are d i m in the Sholapur reg ion . Tha t and the lack o f response to
fer t i l izer in d ry land farmers ' f ie lds are the ma in reasons why Sholapur
lags so far beh ind o ther p redominan t l y agr icu l tura l distr icts in Ind ia 's
S A T in g rowth in cereal p roduc t i v i t y . The supply o f sorghum g rown in
the pos t - ra iny season has not kep t up w i t h demand , ma in ly because rab i
so rghum, l i ke some o ther crops produced under a receding soi l mois ture
reg ime, has been resistant to technical change fo r the in te r tw ined and
mutua l l y re in fo rc ing explanat ions c i ted in chapter 3.
T h e ro le of imp roved seeds as a catalyst f o r technical change was
evident in the study vi l lages. The consensus emer ing f r o m West A f r i ca ' s
semi-ar id t ropics is that var ie ta l change is a necessary but no t suff icient
cond i t ion fo r technical change (Of f ice of Techno logy Assessment 1986).
Seasoned observers see enhanced soil fe r t i l i t y , especially phosphorous
and reduced soi l e ros ion , as necessary condi t ions fo r the adop t ion of
imp roved var iet ies (Fussel l e t a l . 1987). In contrast , many resource-poor
Ind ian S A T vi l lages such as Au repa l l e have exper ienced var ie ta l change
in d ry land agr icu l ture . Some i m p r o v e d var ie ta l types, such as the I N -
D O R F series o f i m p r o v e d f i nge r m i l l e t genotypes i n Karna taka and ou r
example o f the Gu ja ra t castor hybr ids , have been rap id ly adopted by
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farmers w i thou t p r io r improvements in the resource base. In the poorest
p roduc t ion env i ronments, these higher y ie ld potent ia l improved cult ivars
have o f ten gone largely on their own w i thou t much anci l lary p lant p r o -
tect ion or addit ions to soil fer t i l i ty th rough inorganic fer t i l izer . Wh i l e
such var ieta l change may not str ike a responsive chord w i t h research
administ rators or bureaucrats weaned on the green revo lu t ion experience
in the Pun jab , i t offers the best bet for technical change in the poorest
dry land p roduc t ion regions in the short t e r m . To accommodate var ieta l
change, the infrastructure for seed mul t ip l i ca t ion and d is t r ibu t ion needs
to be st rengthened, part icular ly fo r some pulse and oi lseed crops such as
groundnut w i t h low seed mul t ip l i ca t ion rat ios and less scope fo r e l ic i t ing
greater pr ivate sector par t ic ipat ion because the prospects of economic
hybr id iza t ion are d immer than for the coarse cereals.
C r o p improvement in India 's S A T should also be more a t tuned to the
regional ly specific needs of farmers to break adopt ion ceil ings that are
signif icantly less than 100 percent. These adop t ion plateaus are largely
expla ined by interregional differences in c l imate and soi l (Jansen 1988).
For example, extending sorghum hybr ids in Au repa l l e now is largely a 
waste of t ime because in fo rmat ion on the i r per formance does no t con-
strain the i r adop t ion , which is b locked main ly by grain qua l i ty and diseas-e
considerat ions, resul t ing in low prices. A central ized var ieta l release po l -
icy was effect ive in the 1960s and 1970s in mapp ing the h igh p roduc t ion
regions where the sorghum hybr ids were clearly super ior to the locals.
N o w a two-pronged approach is cal led for : an emphasis on y ie ld potent ia l
and hybr ids in the regions where the hybr ids are popu la r and a more
decentral ized regional approach to generate imp roved genotypes that are
qual i ta t ive ly d i f ferent f r om the sorghum hybr ids to break regional bot -
t lenecks to adopt ion (Jansen 1988).
H i g h popu la t ion densities coupled w i t h a more developed infrastruc-
ture fo r d is t r ibu t ion of biological and chemical inputs make y ie ld-en-
hancing technical change an eminent ly more t ractable p ropos i t ion in
much of India 's than in most o f A f r i ca 's S A T (Binswanger and Pingal i
1988). Nonetheless, some types of y ield- increasing technologies are pres-
ent ly and in to the foreseeable fu ture nonstarters in d ry land agr icul ture
in India 's S A T . Technologies such as m i n i m u m t i l lage and al ley cropp ing
of leguminous tree species that rely heavi ly on mu lch ing are the salient
examples of those having l im i ted appl icabi l i ty . Because of biomass scarc-
i t y , g iv ing rise to valued al ternat ive end uses, the economics of mulch ing
and green manur ing in d ry land agr icul ture is decidedly unat t ract ive
(Wa lke r 1987). Moreove r , few of the b io logica l advantages documented
in A f r i c a fo r alley c ropp ing systems ( K a n g , W i l s o n , and Sipkens 1981)
and none of the economic advantages (Hoeks t ra 1984) appear to ho ld in
Ind ia 's S A T , wh ich is characterized by potent ia l ly sharp compet i t i on fo r
soil mois ture between trees and crops ( O n g 1989; W a l k e r 1987). U n l i k e
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parts o f West A f r i ca ' s S A T and o f Rajasthan's a r id zone, s t rong c o m -
p lementary effects o f g row ing trees and crops near to each o ther in the
same f ie ld have yet to be ident i f ied in Ind ia 's S A T .
O u r assessment o f the prospects fo r technical change w o u l d be i ncom-
plete w i t h o u t re fe r r ing to the longer - te rm comparat ive advantage of In-
dia's S A T and the study regions. W i t h imp rov ing marke t i ng and ru ra l
in f ras t ruc ture lead ing to greater na t iona l i n teg ra t ion , one should observe
a t rend t o w a r d special izat ion in agr icu l tura l act ivi t ies of regional c o m -
parat ive advantage. T h e ou t l ine of regional comparat ive advantage has
become sharper over t ime and is most v is ible on the h ighly p roduc t i ve ,
we l l - i r r iga ted land in the vi l lages. Examples inc lude castor mov ing on to
i r r iga ted land and rep lac ing paddy in A u r e p a l l e , the in t roduc t ion and
widespread d i f fus ion o f grape gardens in K a l m a n , and the establ ishment
o f smal l orchards a round wel l - i r r iga ted land in Shi rapur .
Fo r Ind ia 's d ry land S A T as a who le and especially fo r the regions of
h igher p roduc t i on po ten t ia l such as the A k o l a s , comparat ive advantage
is synonymous w i t h oi lseeds, co t t on , pulses, and coarse grains but w i t h
an increasing demand fo r a l ternat ive uses such as fo r fodder and an imal
feed . In the d ry land Mahbubnagars and Sholapurs o f low p roduc t ion
poten t ia l and h igh r isk , regional comparat ive advantage resides in non -
arable fa rm ing act ivi t ies such as f a rm forestry and more extensive l ive-
stock p roduc t i on , fea tur ing a longer gestat ion pe r iod than annual crops
and more independence f r o m the vagaries o f the monsoon .
Bridging Disparities in Agricultural Growth Potential 
Increasing nat iona l economic in tegra t ion should result in popu la t ion
movements congruent w i t h reg ional long- te rm comparat ive advantage.
T h e ro le of the nat iona l economy has clearly been fe l t in the d ry land
study vi l lages. Poorer households have reaped the benefits of stable f ood
prices. Landless laborers have benef i ted f r o m an improved bargain ing
pos i t ion accompanying a t igh ten ing labor marke t that is more susceptible
to outs ide inf luences.
S t i l l , the modest rates o f nat iona l economic g rowth dur ing the per iod
of analysis were no t o f an o rder o f magni tude to change some impor tan t
aspects of economic behavior . For example , a more v ib ran t ly g row ing
economy w o u l d have been signaled by net transfers f r o m relat ives l i v ing
outs ide the vi l lages, p lay ing a larger ro le in r isk ad jus tment . M o r e im-
po r tan t , the rate o f net emig ra t ion in the low potent ia l Mahbubnagar
and Sholapur vi l lages has st i l l no t over taken the rate of natura l popu la t ion
increase. Tempora ry m ig ra t i on is increasing, and the vi l lagers are more
spatial ly m o b i l , bu t ou t -m ig ra t i on to areas o f h igher p roduc t ion po ten t ia l
w i t h i n and outs ide Ind ia 's S A T seems to be pa in fu l l y s low (compared to
the exper ience o f o ther deve lop ing countr ies) .
Some w o u l d argue that the stickiness in net emigra t ion is a blessing,
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but gradual ly the interregional disparit ies in p roduc t ion potent ia l w i t h i n
and outside India 's S A T w i l l have to be equal ized th rough migra t ion f r o m
the lower p roduc t ion potent ia l Mahbubnagars and Sholapurs to the more
wel l -endowed Ako las . Educat ion should faci l i tate that adjustment p ro -
cess. I f labor moves to new markets or occupat ions, one can expect-
greater rewards to investment in human capi ta l . Thus , expansion in p r i -
vate non fa rm rura l employment w i l l be cr i t ical to reaping the fu l l rewards
of publ ic investment in educat ion in l ow potent ia l S A T regions.
In the i n t e r i m , we endorse B o o t h and Sundrum's (1984) Keynesian
prescr ip t ion that the labor absorpt ion p rob lem should be tack led th rough
increased government investment in ru ra l in f rastructure via labor- in ten-
sive publ ic works programs in the poor ly endowed p roduc t ion regions
w i th in India 's S A T . The general ly posit ive impact o f the Maharashtra
Emp loymen t Guarantee Scheme on the poor in the Sholapur study v i l -
lages attests to the mer i t of this suggestion. Tha t is not to say that publ ic
works programs are the answer to the labor absorpt ion p rob lem. Publ ic
works programs on ly represent a ho ld ing act ion un t i l economic g rowth
expands to the extent that relat ively few laborers o f fer the i r services fo r
what should be very low paying work .
Knowledge about the nexus between nat iona l economic g row th , in-
terregional m ig ra t ion , and regional agr icu l tura l p roduc t ion potent ia l is
st i l l sparse. We also do not know much about the effects of al ternat ive
nat ional and state intervent ions such as direct f o od subsidies and publ ic
works programs on interregional migra t ion .
Closing Thoughts
Fina l ly , we tu rn to an area of development that has l i t t le to do w i t h the
par t icu lar i ty o f d ry land agricul ture in India 's S A T : ru ra l heal th in f ra-
structure. O u r advocacy for investing more in p r imary heal th infrastruc-
ture is not grounded in the of ten expressed concern that illness in the
wet season—a per iod of alleged lean food gra in avai labi l i ty and high
energy expendi ture—potent ia l ly constrains technical change in dry land
agr icul ture. I ndeed , we do not f ind much evidence for seasonality in
nut r i t iona l status.
D i f fe ren t strands of empir ica l research on the vi l lage studies' data
have, however , unearthed the fo l l ow ing heal th-re lated observations that
support the case for economic benefits f r o m improved nut r i t iona l and
heal th status. Ho ld i ng other things equa l , bet ter nu t r i t i ona l status con-
fer red a wage p remium on male laborers; female laborers w i t h better
weight- for-age part ic ipated more actively in the casual vi l lage labor mar-
ket . Bet te r nu t r i t iona l status also translated in to higher fami ly labor p r o -
duct iv i ty in wo rk i ng on one's o w n fa rm .
Poor households w i t h i l l or disabled workers were also more vulnerable
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to sharp short fa l ls in income because they cou ld no t make up f o r such
deficits th rough greater labor marke t par t i c ipa t ion . In par t icu lar , i nd i -
v iduals w h o were chronica l ly i l l o r w h o cou ld no t do ha rd physical labor
were the m a j o r except ion to the general observat ion that the Maharasht ra
E m p l o y m e n t Guarantee Scheme imp l i c i t l y selected fo r the poorest o f the
poor . H e n c e , imp roved heal th should augment the capacity o f poo r
households to cope w i t h income vo la t i l i t y , wh i ch i s h igh in Ind ia 's S A T .
I ron ica l l y , du r ing d rough t , w h e n the need is o f ten greatest, resources fo r
ma in ta in ing and imp rov ing ru ra l hea l th in f rast ructure are most vu lnerab le
to d ivers ion to po l i t i ca l ly more popu la r in tervent ions , such as credi t sub-
sidies th rough loan waivers and direct f ood gra in subsidies.
As ide f r o m more di rect economic p roduc t i v i t y and r isk benef i ts, one
can strengthen the case fo r invest ing more in ru ra l hea l th in f rast ructure
and fo r imp rov ing de l ivery systems by appeal ing to several considerat ions
that were no t examined in this book . F i rs t , such investments can have a 
h igh benef i t in u t i l i t y terms. Second, the potent ia l f o r interact ions be-
tween nu t r i t i on and heal th in tervent ions, especially immuniza t ions and
ora l rehydra t ion therapy to combat serious ma lnu t r i t i on in young ch i l -
d r e n , should no t be ove r looked . T h i r d , one can cite longer- term de-
mograph ic benef i ts; a wea l th of evidence suggests that imp rov ing ch i ld
surv ival prospects faci l i tates the acceptance of fami l y p lan ing , wh ich in
t u rn should dampen the rate o f g row th o f the f a r m w o r k force.
In closing on the ro le o f the state, the pendu lum has swung too far in
the d i rect ion o f we l fa re -mot iva ted , asset-generation programs. N o t
enough a t ten t ion has been pa id to ru ra l heal th in f ras t ruc ture , wh i ch ,
un l ike many of the my r i ad of government schemes designed to benefi t
specific segments of the vi l lage commun i t y , t ru ly has a publ ic goods
character.
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variability, 86; and insurance premium,
236, 237; interregional variation in, 227;
and irrigated agriculture, 238, 239;
measurement of, 233, 234; partial, 236;
relative, 254; and technological change,
224-26, 238, 310, 342; and tenancy, 174,
175
Risk benefits, 86, 252-55, 340
Risk management, 239-48; by crop
diversification, 242-44; government
interventions in, 241, 242, 263, 264; by
intercropping, 244-48; by storage of
cereals, 239; by transfers and
remittances, 239
Risk perceptions, 222-27, 230, 231; and
crop diversification, 244; and risk
aversion, 226; and sources of production
risk, 228-30; and technology adoption,
223-27; and well digging, 226; and yield
stability, 336
Sample. See Data collection
Seasonality: in crop labor use, 119, 121-
26, 311, 313-15; in dryland agriculture
and credit, 200, 202, 207, 348; in
employment, 132; in foodgrain
availability, 272-77, 299; in nutrient
intake, 292, 333, 334, 357; and women's
wages, 141
Seeds: availability of, 32, 52;
sharecropping and, 175, 178, 179; and
technical change, 354, 355
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Selectivity bias, 125, 139, 154
Sharecropping: and agrarian change, 193;
cropping systems in, 179; duration of,
133, 173; and land productivity, 164-69;
and production inefficiency, 177-79,
195; quality of land in, 174; risks in,
133, 148, 174, 175, 195; terms and
conditions of, 174, 175. See also 
Tenancy
Sheep, 56, 130, 240, 306
Soils, 2, 57; Alfisols or red, 36, 114, 303,
334; alluvial, 40; black, 33, 46, 146;
conservation, 121, 125, 208, 217, 302,
305, 306; and cropping, 45, 246, 247;
erosion, 305, 306, 354; heterogeneity,
32-34, 168, 170, 184, 192, 194, 348, 349;
moisture, 34, 38, 39, 45, 170, 334;
taxonomy, 32, 33; Vertisols, 118, 146,
147, 303-5, 334, 353
Stocks and storage, 31, 32; and
consumption, 92; Interyear, 98; and
policy, 335; and risk benefits, 251, 252
Stochastic dominance, 223-25
Supply response, 49, 50
Survey(s), 18-20; household, 136;
nutritional, 266, 267, 270, 295;
retrospective, 64, 65, 90, 100, 153, 173;
tenancy, 171; of village labor markets,
108, 133, 149
Tanks: desilting of, 163; and drought, 257,
264; and irrigation, 40, 42, 341, 348; and
labor use, 114, 130; as percolation
structures, 42, 218, 302; and soil quality,
33, 170
Technical change, 301-43; and credit
availability, 218; in dryland agriculture,
50-55, 57; and employment, 78, 119,
120, 146, 147, 150, 301, 311-23, 342,
351, 352; and herbicide use, 317-21; and
household income, 77; and innovators'
rents, 310, 311; interregional differences
in, 354; in irrigated agriculture, 163; and
nutritional status, 323-30, 334, 335;
prospects for, 353-57; and risk aversion,
222-27, 238, 263; and soil
heterogeneity, 348; and village
stereotypes, 77, 101
Technology: early acceptance of, 305;
consequences (see Technical change);
design, 10, 14, 306, 307, 342; and
institutional change, 307; interactions
between, 304, 305; packages, 226, 304,
305, 349; profitability of improved, 225,
226; targeting, 222, 306-11, 349, 350;
transfer, 180; verification, 305, 311, 313,
315, 342; Vertisol options, 146, 305,
311, 313-15
Tenancy, 171-79; arrangements and
partners, 174-75; and bullock markets,
43, 194, 195; and daily-rated labor, 110,
130; determinants of, 176, 177;
efficiency losses due to, 177-79, 195;
and eviction, 163, 238; fixed renters,
172; incidence and characteristics of,
171-74; ladders, 99, 174; and land
productivity, 164-69; legislation, 39, 61,
151, 163, 173, 194, 195; and managerial
decisions, 168, 175, 177, 179; market,
173, 194, 195; monitoring of, 177, 195;
and Regular Farm Servants, 133, 148;
reverse, 160, 172; and risk aversion,
174, 175; terms and conditions of, 174,
175; and theoretical models, 179; and
tightening of labor market, 176, 177;
types of, 171, 172. See also 
Sharecropping
Thiamine, 267, 268, 271, 274, 275, 279,
287, 288, 330. See also Nutritional status
Time allocation, 13, 114
Toddy tappers: allocation of rights to, 56,
129; and chit funds, 207; household
income of, 70, 81, 84; and the labor
market, 129, 145; nutritional status of,
292
Tractorization, 55; consequences of, 317,
342; profitability of, 218, 317, 350;
rental markets in, 350; transition to, 317
Transfer benefits, 251, 340
Transfer income, 88-90, 104, 239, 356
Trees, 56, 57, 218, 353, 356
Unemployment, 122-24, 132-35;
definitions of, 122; dynamics of, 132-35;
fluctuations in, 132-35, 146; levels of,
122-24; and rural public works, 261;
seasonal, 121-23
Variability: in consumption, 92, 93; in
cropped area, 33-38, 50, 228, 249, 256,
257, 263, 348, 349; in income, 83-86,
105, 222, 244, 251-55, 260, 299; in labor
use, 115, 132, 134, 135; in price, 79,
228-30, 256; in yield, 252, 264, 341
Varieties, 50, 51, 354, 355; adoption of,
77, 238, 310, 311; and crop
diversification, 341; and genotype
evaluation, 336-38; and nutritional
deficiencies, 331-35; and pest resistance,
54; seed multiplication and distribution
of, 32, 355; testing of, 338; use of, in
sharecropping, 175, 178, 179; and yield
stability, 335-41. See also HYVs
Vegetables, 130, 277, 284, 287, 288, 290,
291, 300, 303
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Vitamin deficiencies, 267-69, 277, 291,
292, 297, 299, 331, 332, 349
Wage(s), 124-26; bill and labor
displacement, 316-18, 322; determinants
of, 136-41, 142; dynamics of, 126-31;
for farm contracts, 111; flexibility, 148;
functions, 136, 137, 139; herbicides and,
319, 320; in-kind, 29, 112, 113, 130, 149,
290, 321; and investment in irrigation,
131; and labor demand, 124, 126, 131;
for men, 127, 128, 136-41, 146, 147;
nominal, 127, 148; and nutritional
status, 114, 127, 288, 289; post-
harvesting, 110, 131; real, 127-29, 145,
148, 149; for RFS, 111-13, 149; for
women, 124, 125, 127, 128, 131, 136-41,
142, 146, 147
Water harvesting, 218, 302-5
Watershed(s): and cropping systems, 311,
313-15; development, 161, 180, 181,
185, 192, 302-5
Wealth: aspects of, 68, 70; and borrowing,
210-14; composition of, 65, 81;
distribution of, 72, 73; and economic
mobility, 99-103; intergenerational
transmission of, 101-3; and labor
market participation, 142; and land
sales, 159, 241; liquidation of, and
distress, 239-42, 251; measurement of,
68; and nutritional status, 285; and
participation in the MEGS, 261; and
poverty, 94; and risk aversion, 238;
share of land in, 70, 71; trends in, 65,
80, 81; and unemployment, 124; and
wells, 42
Weed control, 317-21
Wells, 40-42; and conjunctive use, 41; and
cropping intensity, 44, 352; digging of,
111, 296; drought and, 240; and farm
labor use, 114, 130; geology of, 40; in-
well bore-hole drilling, 226, 227;
profitability of, 41, 302; and risk, 218,
237, 238; in tank beds, 33, 42; water
and contamination of, 270
Widows, 206, 214, 216, 350
Women: and agricultural operations, 316;
and credit market, 206, 207; daily-rated
labor market for, 131; earnings and
their children's nutritional status, 290,
291; education of, 29, 30; employment
opportunities, 70; involuntary
unemployment of, 122, 132-35; labor
displacement of, 316-18; labor market
participation of, 120, 121, 142-45; labor
supply of, 146, 147; labor used in crop 
production, 115; migration of, 90; non-
farm income of, 70; nutritional status
and health of, 283, 284, 271-73, 331;
occupational immobility of, 149;
probabilities of employment for, 122,
123; and rural public works, 261;
segmentation of tasks, 110-12, 140; and
technological change, 146, 147; and
technology targeting, 306; and wage
rates for, 124, 125, 127, 131, 136-41.
See also Gender
Yield: cross-overs, 336-39; distribution of,
231-33; expectations, 230, 231; -price
covariances, 228, 229, 253; reducers,
335-41; risk, 86, 221, 222, 228-33, 256,
259, 263, stability, 49, 335-41
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